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THE USE IN THE WASSERMANN REACTION OF A 
UNIFORM AND STABLE DEHYDRATED 
COMPLEMENT* 


HARRY EAGLE, HENRY STRAUSS anp RUDOLF STEINER 


Department of Bacteriology, School of Medicine, University of Pennsylvania, Phila- 
delphia, Pennsylvania, and Wassermann Laboratory, Johns Hopkins Hospital, 
Baltimore, Maryland 


The preparation of guinea-pig complement for use in the 
Wassermann test is one of the most troublesome aspects of the 
reaction. Unless the number of animals bled is sufficiently large 
to ensure a more or less uniform product, there is always the 
danger that the complement may be too active or too inactive, a 
danger against which the traditional complement “‘titration’”’ is an 
inadequate safeguard. A second difficulty is the fact that the 
rapid deterioration of complement necessitates the daily bleeding 
of guinea-pigs, at best a time-consuming chore. 

These objectionable features of variability and perishability 
could be overcome if a large number of animals were bled, avoid- 
ing individual variations, and if the quantities of pooled, uniform 
serum so obtained could be preserved over long periods of time 
without a significant loss of homolytic activity. Various methods 
have been used in the past to attain this end, none generally 
satisfactory. 

(1) Complement can be kept active for weeks by the addition 
of concentrated salt solution, a commonly used method of preser- 
vation. The difficulty is the fact that the preservation is not 
absolute. There is a progressive slow deterioration at icebox 
temperature which may require as little as one week or as much as 
four weeks before it becomes sufficiently pronounced to interfere 
with the test. Even expert technicians often fail to detect this 


* Read before the Thirteenth Annual Convention of the American Society 
of Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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deterioration, with the result that an entire series of tests may be 
spoiled. As a routine procedure, it is not safe to use salted 
complement for more than two weeks. 

(2) Frozen complement retains its full hemolytic activity over a 
period of weeks and even months. This would be an entirely 
satisfactory method of preservation were it not for the technical 
difficulty involved in keeping a freezing mixture over a long period 
of time. Where this is feasible, freezing is probably the method 
of choice. 

(3) Dried complement has been recommended by numerous 
workers.!?: In our experience, if complement is dried in a 
current of air, it forms a hard pellicle which dissolves with diffi- 
culty, is frequently partially denatured, and rarely retains its 
hemolytic activity for more than a few days. 

The most satisfactory method of preserving serums thus far 
discovered is that of drying in vacuo from the frozen state. A 
procedure for accomplishing this was described as early as 1909 
by Shackell.'° Another procedure for desiccation in vacuo from 
the frozen state has been developed over a long period of years 
by Elser. Craigie? has recently dried complement by evapo- 
rating from the frozen state in vacuo. However, no procedure for 
preserving complement hitherto used has proved sufficiently 
practicable or valuable to be generally adopted. 


THE PREPARATION AND PROPERTIES OF LYOPHILE* COMPLEMENT 


The present study is concerned with complement, dehydrated 
from the frozen state in the vacuum apparatus recently devised by 
Flosdorf and Mudd.’ Multiple containers of any desired size 
can be processed, and when dehydration is complete, they are 
sealed in vacuo. To restore the complement, distilled water is 
admitted through a rubber stopper with syringe and needle, the 
vacuum serving to draw in the water. Solution is rapid (1 to 3 


*The term “lyophile’” was adopted by Dr. John Reichel of the Mulford 
Laboratories of Sharp and Dohme to designate serums rapidly frozen and 
rapidly dehydrated in vacuo by the procedure elaborated in the Mulford 
laboratories. It expresses the fact that the dried product remains freely sol- 
uble. 


Hemolytic Activity 
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minutes), as the material remains lyophile. The relative stability 
of complement so processed and sealed is indicated in figures 1 to 
3. At 2 to 6°C. it has retained its full hemolytic activity for a 
period of 8 months, the longest period yet tested ; at room temper- 
ature its deterioration requires a period of 2 to 3 months, instead 
of 24 to 48 hours; at 37°C., 50 per cent deterioration requires 4 to 
6 days instead of 12 to 20 hours as with the original serum. 
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RESULTS IN THE WASSERMANN REACTION 


The dehydrated guinea-pig complement has now been compared 
with complement freshly bled and salted in a series of 3319 
routine qualitative Wassermann tests, thirty-six quantitative 
serum titrations, and 122 spinal fluid tests, all carried out in 
duplicate. The fresh and dehydrated complements, the latter 
used at varying periods after its preparation, up to as long as 3 
months, proved indistinguishable both with respect to hemolytic 
activity and to their behavior in the Wassermann reaction. The 
particular Wassermann technique used has been described else- 


where.® 


= 
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The results are summarized in tables 1,2 and 3. Dehydrated 
complement, restored to original volume, aged overnight in the 
icebox and then diluted, gave absolute agreement when com- 
pared with salted complement in 1316 serum Wassermann tests. 
If it was used immediately after dilution (thus corresponding to 


TABLE 1 


RESULTS WITH FRESH AND DEHYDRATED COMPLEMENT IN 3319 SERUM 
WASSERMANN TESTS 


ABSOLUTE AGREEMENT 


DISAGREEMENT 


Negative Positive Doubtful 
2504 597 146* 59t 13t 


* All treated syphilitics, usually with a positive flocculation reaction. 

+ Largely serums from syphilitic patients. 

t Positive vs. doubtful, doubtful vs. negative: flocculation test always posi- 
tive. All occurred among 2003 tests with freshly restored complement, and none 
in 1316 tests with similar complement aged overnight before use. 


TABLE 2 


IDENTICAL RESULTS IN THIRTY-SIX QUANTITATIVE SERUM WASSERMANN TITRA- 
TIONS WITH FRESH AND DEHYDRATED COMPLEMENT 


“Titer” Of GOKU: 12 12-15 | 25-50 | 50-100)>100 
Number of serums............... 2 7 6 6 13 y 
TABLE 3 


IDENTICAL RESULTS IN ONE HUNDRED AND TWENTY-TWO SPINAL FLuIp TESTS 
WITH FRESH AND DEHYDRATED COMPLEMENT 


“Titer” of fluid..................] O | O1 | 1-2 | 24 | 48 | 8-16 |>16 


Number of fluids................ 90 6 3 4 2 3 14 


freshly bled complement, without the usual preliminary overnight 
clotting), it was somewhat more actively hemolytic: and corre- 
sponding to this increased activity, it proved less sensitive than 
salted complement in thirteen of 2003 Wassermann tests. In 
thirty-seven quantitative serum titrations and 122 quantitative 
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spinal fluid tests, dehydrated complement, used at once or after 
24 hours, yielded exactly the same Wassermann results as freshly 
salted complement. 

It may be pointed out that the same process by which the 
complement was prepared is applicable to the almost indefinite 
preservation of amboceptor, Wassermann positive and Wasser- 
mann negative serum. 


SUMMARY 


Complement dehydrated from the frozen state by the Flosdorf- 
Mudd apparatus and sealed in vacuo retains its full hemolytic 
activity for at least eight months in the icebox, the longest period 
yet tested. In 3477 routine and quantitative Wassermann tests 
with serum and spinal fluid carried out in duplicate, complement 
so preserved proved indistinguishable from complement freshly 
bled and salted for use within a three to four day period. 
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PATHOLOGICAL CHANGES RESULTING FROM EXCESS 
AND DEFICIENT SECRETION OF 
DUCTLESS GLANDS* 


A. M. YOUNG 
From the Laboratory Department, Mount Sinai Hospital, Cleveland, Ohio 


Recent intensive research in the field of endocrinology has 
added to the knowledge of normal physiology, has clarified a 
number of hitherto unexplained clinical and pathological entities, 
contributed several valuable diagnostic biologic tests and lead 
to the isolation of several important hormones. 

Much of the recent investigation has been directed to the 
pituitary body and has established this small organ, usually 
weighing 0.6 to 0.7 gram as essential to growth, reproduction, 
regulation of the normal metabolism of the body and as a control 
of or motor for the other organs of internal secretion. In addition 
to direct animal experiments, numerous recent clinical observa- 
tions relate a host of syndromes to disturbances of the proper 
function of the pituitary and to disturbances of other endocrine 
glands, secondary to pituitary involvement. At present seven or 
more hormones are attributed to the anterior lobe of the hypoph- 
ysis and at least two to the posterior lobe. (See chart 1.) 


HYPOPHYSIS—ANTERIOR LOBE 
1. Growth hormone 


The most striking lesion of excess secretion of the anterior 
pituitary and probably for that reason the first to be recognized as 
a clinical entity related to pituitary disease, is excess of skeletal 
growth. When the lesion occurs before skeletal growth is com- 
plete, gigantism results, while if the disease occurs in adult life 
after the epiphyses have united, acromegaly results. These 


* Read before the Thirteenth Annual Convention of the American Society of 
Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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CHART 1 
Pituitary Body 
(A) ANTERIOR LOBE 
1. GROWTH HORMONE (EOSINOPHILIC CELLS) 
(Normal: Controls growth of body) 
Excess Deficiency 


Pathology of anterior pituitary 
Eosinophilic adenoma Hypoplasia, atrophy, destruction by 
Hypertrophy, hyperplasia disease 
Clinical syndrome and distant pathology 


Gigantism Infantilism, dwarfism ? 
Acromegaly Simmond’s disease 


Tests for and bioassay 
Accelerated growth in rats (Evans) 
2. THYROTROPIC HORMONE (BASOPHILIC CELLS ?) 
(Normal: Controls activity of thyroid) 
Pathology in anterior pituitary 
Hypertrophy, hyperplasia Hypoplasia ?, atrophy ? 


Adenoma Destruction by disease ? 


Clinical syndrome and distant pathology 


Hyperthyroidism, exophthalmus Cretinism, myxedema, atrophic 
Grave’s disease, hypertrophy and changes, thyroid 
hyperplasia, adenoma (?) of thy- 
roid 
Tests for and bioassay 


Exophthalmus and thyroid hypertrophy and hyperplasia in ducks (Schockaert); 
exophthalmus in thyroidectomized guinea pigs (Marine) 
3. PARATHYROTROPIC HORMONE (BASOPHILIC CELLS ?) 
(Normal: Controls activity of parathyroid bodies) 
Pathology of anterior pituitary 


Hypertrophy (?), hyperplasia (?) Hypoplasia (?), atrophy (?) 
Adenoma (?) Destruction by disease (?) 
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Distant pathology 
Hypertrophy and hyperplasia para- Atrophic changes, fat replacement, 
thyroid cells parathyroid cells 
Tests for and bioassay 
Hypertrophy, hyperplasia, para- Atrophic changes, fat replacement, 
thyroid bodies parathyroid bodies 


4, ADRENALOTROPIC HORMONE (BASOPHILIC CELLS ?) 
(Normal: Controls activity of adrenal glands) 


Pathology of anterior pituitary 


Hypertrophy, hyperplasia Hypoplasia, atrophy, destruction by 
Adenoma (?) disease (?) 
Distant pathology 
Hypertrophy and hyperplasia, ad- Atrophic changes, adrenal cortex and 
renal cortex and medulla medulla 
Tests for and bioassay 
Hypertrophy and hyperplasia, ad- Atrophic changes 


renal cortex 
Extracts of pituitary body may be effective in substitution therapy in Addison’s 
disease when extract of adrenal cortex fails 


5. DIABETOGENIC HORMONE (EOSINOPHILIC CELLS ?) 
(Normal: Controls activity of islands of Langerhans) 
Pathology of anterior pituitary 


Hypertrophy (?), hyperplasia (?) Hypoplasia (?), atrophy (?) 
Adenoma (?) Destruction by disease (?) 


Clinical syndrome and distant pathology 


Decreased sugar tolerance Increased sugar tolerance 

Degeneration, necrosis, fibrosis, and Hyperplasia (?), hypertrophy (?) 
disappearance of islands of Lan- Adenoma (?), islands of Langerhans 
gerhans 

Tests for and bioassay 

Production of diabetes mellitus by Failure of production of diabetes 
removal of 14/15 of pancreas mellitus in hypophysectomized 
(Minkowski) animals after total removal of 


pancreas (Houssay) and suscepti- 
bility of such animals to insulin 
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6. GONADOTROPIC HORMONE (BASOPHILIC CELLS) 


(Female: Controls reproductive cycle (follicle ripening, ovulation, corpus luteum 


formation) 


(Male: Maintains normal testicular functions) 


Pathology of anterior pituitary 


Hypertrophy, hyperplasia or ade- 


noma of basophilic cells 


Hypoplasia, atrophy or destruction 
by disease of basophilic cells 


Clinical syndrome and distant pathology 


Female 
Hastened sexual maturity 
Excess cyclic changes 
Superovulation 
Toxemia in pregnancy and 
eclampsia (?) 
Hypertrophy and hyperplasia 
of anterior pituitary second- 
dary to: 
Normal pregnancy 
Abnormal pregnancy 
Superfecundation 
Hydatid mole 
Chorionepitheliviis. 
Genital carcinoma 
Teratoma 
Male 
Chorioma 
Teratoma 
Seminoma 


Female and male 
Infantilism (genital) 
Absence or delay of puberty 
Frélich’s syndrome 
Simmond’s disease 
Failure of normal cyclic 
change 


Tests for and bioassay 


Urine in Aschheim-Zondek test on immature mice and rats for prolan 
A and B effects; Friedman test on mature female rabbits for prolan 


B effect 


7. LACTOGENIC HORMONE (PROLACTIN) BASOPHILIC CELLS ?) 


(Normal: Initiates and maintains lactation in fully developed breasts) 


Pathology of anterior pituitary 


Hypertrophy (?), hyperplasia (?) 
Adenoma (?) 


Hypoplasia (?), atrophy (?) 
Destruction by disease (?) 
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Clinical syndrome and distant pathology 


Excessive lactation Failure of lactation 


Tests for and bioassay 


Production of lactation in experimental animals by injection of anterior lobe 


extract 
(B) POSTERIOR LOBE 


1. INTERMEDIN (PARS INTERMEDIA) 
(Normal: Regulates pigment metabolism most strikingly shown in hyper- 
pigmentation of fish, and amphibia in breeding season) 
Pathology of posterior pituitary 
Hypertrophy (?), hyperplasia (?) Hypoplasia (?), atrophy (?) 
Adenoma (?) Destruction by disease (?) 


Clinical syndrome and distant pathology 


Chloasma (melanoderma) (Atwell) Vitiligo (leukoderma ?) 
Melanoma (Ferguson) Diabetes insipidus (?) 
Neurogenic sarcoma (Ferguson) (Sultzberger) 

Tests for and bioassay 


Rapid pigment appearance in el- 
ritza, red bellied dace and in frogs 
2. PITUITRIN (PARS NERVOSA ?) 
(Normal: Controls pressor and oxytocic substances) 
Pathology of posterior pituitary 
Hypertrophy (?), hyperplasia (?) Hypoplasia (?), atrophy (?) 
Adenoma Destruction by disease (?) 
Clinical syndrome and distant pathology 


Diabetes insipidus (?) Low blood pressure (?) 
Eclampsia (?) 
Hypertension (?) 

Tests for and bioassay 


Contraction of smooth muscle in isolated guinea pig uterus 


changes in the proportions of the body are frequently associated 
with eosinophilic cell adenoma of the pituitary or with adeno- 
carcinoma or with mere hyperplasia of the pituitary. The evi- 
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dence points to the elaboration of the growth hormone in the 
eosinophilic cells of the anterior pituitary. 

Deficiency of the growth hormone on the other hand results in 
infantilism or pituitary dwarfism if this disturbance occurs early 
in life or in Simmond’s disease in adult life. Pituitary dwarfism 
differs from primordial dwarfism (Singer midget type) in that the 
former is not familial, genital function does not develop and the 
epiphyses do not unite, while the latter condition is familial, and 
aside from the dimunitive size the person is normal both physically 
and mentally. 

In Simmond’s disease which is clinically characterized by 
extreme chacexia, premature senility, loss of sexual function and 
lowered basal metabolic rate, the pituitary body is small, shows 
extensive fibrosis and much less parenchyma of the anterior lobe 
than normal. These changes are most frequently due to embo- 
lism or thrombosis of the blood vessels of the anterior lobe. 
(Silver*). 

Anterior pituitary deficiency can be repaired both experi- 
mentally and clinically by transplantation of the gland or by 
injection of extracts containing the growth hormone. Further 
proof of the relationship of anterior pituitary changes to disturb- 
ances in growth is the fact that experimentally gigantism can be 
produced by transplants of the pituitary body or by injection of 
extracts of the growth hormone into immature animals, or mature 
rats since the epiphyses do not unite in these animals. 


2. Thyrotropic hormone 


Ablation experiments have abundantly shown atrophy of the 
thyroid as a result of anterior pituitary deficiency and conversely 
marked hypertrophy and hyperplasia of the thyroid epithelium 
with excess anterior pituitary hormone. Convincing evidence of 
the existence of the thyrotropic hormone was first furnished by 
Loeb and Bassett* in the rapid change it produced in the epithe- 
lium of the thyroid vesicles of young guinea-pigs and by the fact 
that not only hyperthyroidism but exophthalamus also was 
experimentally produced by Schockaert#! in ducks by the injec- 
tion of the growth factor of the anterior pituitary hormone. 
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Photomicrograph. Basophilic adenoma of anterior hypophysis from CusHING, H.: 
Hyperactivation of the neurohypophysis as the pathological basis of eclampsia and 
other hypersensitive states. Am. Jour, Path. 10: 145-175. 1934. 

Photomicrograph. Atrophy of anterior hypophysis from SILVER, S.: Simmond’s 
disease (cachexia hypophyseopriva). Arch. Int. Med. 51: 175-199. 1933. 

Photomicrograph. Adenoma, island of Langerhans from WARREN, SHIELDS: Ade- 
noma of the islands of Langerhans. Am. Jour. Path. 2: 335-340. 1926. 
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HISTOLOGICAL CHANGES AESULTING FROM EXCESS AND DEFICIENT SECRETION OF DUCTLESS GLANDS. 
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This work was confirmed by Marine and Rosen*? in guinea-pigs 
and they also found that exophthalamus could be obtained by intra- 
muscular injection of methyl cyanide on a diet of alfalfa, hay and 
oats. They explained their results on the following theoretical 
ground: 


EOSINOPHILIC ADENOMA PREGNANCY BASCPHILIC ADENOMA 

Tt 

R 

a K 

Mac. 
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It is probable that the exophthalamus is due to stimulation of the anterior 
pituitary which in turn stimulates the centers of the mid brain controlling 
sympathetic innervation of the eve. 


This is shown in the following diagram by Marine: 
Inhibition of tissue oxidations (methyl cyanide) 
centers 
| 
Anterior pituitary system 


(Thyrotropic factor) | 
| \ 
Thyroid Hypothalamic center 
(sympathetic ) 
Exophthalamus 
Anderson and Collip' has recently reported on the production 
of an anti-thyrotropic hormone in the horse which on passive 
transfer to rats inhibits the thyrotropic hormone but does not 
antagonize thyroxin. 


3. Parathyroidotropic hormone 


Excess of pituitary hormone causes hypertrophy and hyerplasia 
of the parathyroid and deficiency of the pituitary results in 
atrophy. Experimentally there is a disturbance of calcium 
metabolism after hypophysectomy as reflected in the decreased 
calcium content of the blood. Whether this is due to the corre- 
lated subnormality of the parathyroid glands remains to be 
established. 


4. Adrenalotropic hormone 


a. Cortex. Animals in which the pituitary has been removed 
show a striking atrophy of the adrenal cortex out of all proportion 
to the atrophy in other organs. Evans!’ has found that these 
animals cannot be saved by potent extracts of the adrenal cortex 
but can be saved by certain extracts of the anterior pituitary. 
He suggests that such hypophyseal extracts may be more useful 
in the treatment of Addison’s disease by causing hypertrophy and 
hyperplasia of the accessory adrenal cortical tissue than are 
extracts of adrenal cortex itself. 


— 
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b. Medulla. The relation of the adrenal medulla to the pitui- 
tary is similar to that of the cortex, namely excess of pituitary 
hormone results in hypertrophy and hyperplasia and deficiency in 
atrophy of the medulla. 


5. Diabetogenic hormone 


The pancreas differs from the other endocrine organs in its 
relation to the anterior pituitary gland. In the case of the others, 
excess anterior pituitary hormone acts as a release mechanism 
producing excess of the specific hormone. The diabetogenic 
hormone of the anterior pituitary on the other hand appears to 
act as an antagonist to insulin and excess of the pituitary hormone 
predisposes the individual to diabetes. Conversely deficiency of 
the diabetogenic hormone results in increased tolerance of the 
individual for carbohydrates. In experimental animals removal 
of not only the fourteen-fifteenths of the pancreas but total 
pancreatectomy does not produce diabetes if the hypophysis has 
been previously removed. These animals are markedly sensitive 
to injections of insulin (Houssay and Biasotti**). 


6. Gonadotropic hormone 


Zondek®® and Smith* independently demonstrated that the 
pituitary is the master hormone regulating sexual maturity. This 
was confirmed by Evans and Simpson.'* They" also presented 
evidence to show that the gonadotropic hormone was produced 
by the basophilic cells of the anterior hypophysis. More recently 
Zondek*' proved this fact conclusively. The fact that the 
gonadotropic hormone in excess produces hypertrophy of the 
gonads in both the male and the female and that ablation of the 
pituitary in infantile animals results in genital infantilism and in 
atrophy of genital organs in adult animals is well known. This is 
most strikingly shown in the female in whom the pituitary acts 
as a motor to the ovary initiating follicle ripening, ovulation, and 
corpus luteum formation. 

The enlargement of the pituitary while well recognized since 
1898 by Comte’ and carefully described by Erdheim and Stumme" 
in 1909 has received increased attention since 1926 when Asch- 
heim and Zondek‘ in Germany reported a marked excess in the 
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secretion of the anterior pituitary hormone in pregnancy. The 
demonstration of this substance (prolan) in the urine is the basis 
of the now fully established Aschheim-Zondek test for pregnancy 
and of Friedman’s'’ modification of this test. The effect of 
prolan is shown in the Aschheim-Zondek test by the ripening of 
follicles and production of blood points in the ovary of the imma- 


TABLE 1 
FRIEDMAN TEST 
DATE geome Uri SURGICAL PATHOLOGICAL DIAGNOSIS 
Result 
ce. 
4-26-34 Strongly positive 0.5 | Hydatid mole 
5-16-34 Weakly positive 30.0 
6— 8-34 Weakly positive 30.0 
6-22-34 Chronic endometritis 
7-20-34 Strongly positive 30.0 
7-30-34 Strongly positive 20.0 
8- 4-34 Strongly positive 30.0 
8- 4-34 Negative 0.5 
8-13-34 Few intact villi of hydatid mole 
8-25-34 Weakly positive 30.0 
9-14-34 Weakly positive 30.0 
9-18-34 Positive 30.0 
9-24-34 Intact syncytial masses of mole 
in uterus. Beginning chorio- 
nepithelioma (?) 
9-26-34 (post. Negative 30.0 
op.) 
10— 6-34 (post. Negative 30.0 
op.) 
10-31-34 (post. Negative 30.0 
op.) 


ture mouse. While in Friedman’s modification the same effects 
of ripening of follicles, formation of corpora hemorrhagica and 
corpora lutea with or without ovulation are seen in the ovary of 
the isolated mature female rabbit. 

Smith and Smith have shown that there is a much greater 
excess of prolan in the toxemias of late pregnancy and in eclamp- 
sia than in normal pregnancy whereas estrin is diminished. 
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In abnormal conditions such as hydatidiform mole and chorion- 
epithelioma it is well known that not only are the Aschheim- 
Zondek tests positive as in normal pregnancies but there is a 
marked increase in the hormone over that in normal pregnancy. 
At Mount Sinai Hospital in one case of hydatidiform mole a 
strongly positive test was obtained from the urine on the day of 
operation and a negative test 12 days after hysterectomy. Ina 
second case in which repeated curettage and finally hysterectomy 
were done the results shown in table 1 were obtained. 

In two cases of teratoma, one of the testis and one of the ovary, 
strongly positive Friedman tests were obtained (prolan B effects, 
formation of corpora hemorrhagica and corpora lutea). 

Ferguson has reported on the quantitative behavior of prolan 
A in teratoma testis, and has emphasized the importance of the 
quantitative test for prolan in determining the type of tumor and 
recurrence or metastasis after surgical removal of the primary 
tumor before clinical detection would be possible and also as a 
control of radiation therapy. The pituitary in these cases shows 
hypertrophy and hyperplasia of the anterior lobe and the prostate 
and seminal vesicles show epithelial hyperplasia. 


7. Lactogenic hormone 


The studies of Riddle et al.** have shown that the anterior lobe 
of the hypophysis elaborates a lactogenic hormone (prolactin) 
which can provoke true milk secretion in the fully developed 
breast. This hormone has been shown to be unrelated to the 
secretion of the corpus luteum or to any comparable secretion of 
the fetus as the response can be evoked in pseudo pregnancy. 


8. (?) Fat metabolism hormone 


It has been shown by a number of workers that the adiposity 
which accompanies experimental and clinical pituitary deficiencies 
can be produced by slight injuries to the regionally situated tuber 
cinerium with the pituitary body itself intact. Consequently the 
conception of the direct relation of the pituitary to fat metabolism 
has fallen into disrepute. Anselmino and Hoffmann? however 
have reported the occurrence of a substance from the anterior lobe 
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which causes a rise of acetone bodies in the blood and apparently 
has a regulatory action on fat metabolism. 


POSTERIOR LOBE 
A. Intermedin 


The hormone of the pars intermedia of the posterior lobe of the 
hypophysis designated by Zondek and Krohn® as intermedin 
normally regulates pigment metabolism and is most strikingly 
shown in the hyperpigmentation of amphibia and fish in the 
breeding season. This hormone is also clinically more effective 
in the control of the urinary output in diabetes insipidus than is 
the extract of the pars nervosa of the posterior lobe (pituitrin) as 
shown by Sulzberger.‘ 

Hogben and Winton” in 1923 showed the effects of the posterior 
lobe secretion on the melanophores of frogs and their work has 
subsequently been confirmed by Allen, Atwell and others. They 
showed definitely that the pigmentation known clinically as 
chloasma and the lack of pigmentation known as vitiligo are in 
some way related to activity of the posterior lobe. Zondek and 
Krohn® using a small fish native to Germany known as the elritza 
conclusively demonstrated that the hormone controlling pigment 
metabolism was elaborated by the pars intermedia and these 
investigators found none of this hormone in the blood or urine of 
man in health or in disease. 

Since the work of Zondek and Krohn, Ferguson" in 1933 using 
imported elritza as the test animal found a demonstrable amount 
of intermedin in the blood of patients having melanosarcoma and 
neurogenic sarcoma. 

A preliminary report on the results obtained at Mount Sinai 
Hospital of Cleveland using Ohio red bellied dace as the test 
animal has been given elsewhere. Briefly the test*® consists in 
the subcutaneous injection of the material to be tested into an 
adult male fish. In a positive test a bright red pigmentation of 
the under surface of the fish appears within one half hour while in 
a negative test the silvery under-surface remains unchanged. In 
the small series of tests reported, positive results were obtained 
with urine from one case of melanosarcoma and from one case of 
neurogenic sarcoma. Negative results were obtained with urine 
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from pregnant women. Nonspecific results however, occurred in 
a few cases apparently unrelated to melanotic or neurogenic 
tumors. 

Saphir*® has reported on artificial production of the ‘wedding 
dress’ in Chrosomus erythrogaster, commonly called the red bellied 
dace. He obtained positive results with yohimbin hydrochloride 
and inconstant results with prolan as isolated from the urine of 
pregnant women. He also obtained positive results with urine 
extract of a case of chorionepithelioma. 


B. Pituitrin 


Formerly, four effects were attributed to the secretions of the 
pars nervosa of the posterior lobe of the pituitary (pituitrin) 
namely contraction of smooth muscle, elevation of blood pressure, 
a diuretic effect followed by an antidiuretic effect on continued 
injection and increased milk flow. Subsequent work has shown 
that more potent antidiuretic extracts may be obtained from the 
pars intermedia of the posterior lobe and that certain extracts of 
the anterior lobe (prolactin) are more effective in initiating and 
increasing milk flow as mentioned previously. It is apparently 
well established however that extracts of the pars nervosa of the 
posterior lobe (pituitrin) are more effective in contracting smooth 
muscle and in raising blood pressure than those of the pars 
intermedia. 

Oliver and Schafer in 1895 discovered this vasopressor sub- 
stance in the pituitary body. Howell** demonstrated that this 
substance was confined to the posterior lobe and all subsequent 
workers have confirmed his findings. 

Anselmino et al.* and his collaborators have demonstrated a 
substance in the blood of cases of nephropathy and eclampsia 
which has antidiuretic and pressor properties similar to those of 
pituitrin and implicate the posterior pituitary in the etiology of 
toxemias of pregnancy and of eclampsia. 

The liver in eclampsia characteristically shows extensive 
hemorrhagic necroses and in a smaller percentage of cases simple 
parenchymatous degeneration and hyalin necrosis. The tubular 
epithelium of the kidneys likewise not infrequently shows degen- 
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erative and necrotic changes. These well known histopathological 
changes associated with eclampsia are quite analogous to the 
hyalin necrosis of the cells of the islands of Langerhans of the 
pancreas in diabetes mellitus and suggest the possibility that the 
cellular degeneration and necrosis of eclampsia may be due to 
excess gonadotropic hormone or to excess hormone of the posterior 
pituitary or to both, and that the changes in the islands of Langer- 
hans may be due to excess diabetogenic hormone. Also the 
degeneration and necrosis of the smooth muscle cells of the media 
of peripheral arteries in diabetes may be due to excess hormone. 
Similarly focal necroses of the myocardium have been described 
in hyperthyroidism and may be due to excess thyroxin. The 
generative changes and disappearance of bone lamellae in osteitis 
fibrosa have been shown to be due to excess parathormone. These 
specific cell degenerations and necroses occurring in various 
endocrine disorders and hitherto unexplained may be caused by 
excess of the various hormones. 

Recently Dodds et al.!° isolated a hormone from the posterior 
lobe of the pituitary (free of oxytocic and vasopressor substances) 
which produced in experimental animals, hemorrhagic gastritis 
and acute ulcers in the pyloric portion of the stomach. These 
experimental findings support the clinical observations of Cush- 
ing® that operative injury in the region of the posterior lobe 
produces acute perforating gastric ulcers. 


THYROID 


Thyroxin (see chart 2) the internal secretion of the thyroid 
normally plays an important réle in the control of metabolism. 
In Grave’s disease with marked acceleration of metabolic proces- 
ses there is marked hypertrophy and hyperplasia of the thyroid 
gland. It is not yet known whether the symptoms of hyper- 
thyroidism are due to a simple excess of thyroxin or to altered 
thyroxin. The work of Kimball and Marine?’ has shown that 
deficiency of iodine in the diet is the cause of simple goiter. In 
this condition there are usually no clinical symptoms except 
enlargement of the gland and occasionally pressure on the trachea. 

Webster and Chesney** in 1930 reported the occurrence of 
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simple goiter in rabbits on a diet consisting almost entirely of 
cabbage and suggested that this goiter producing factor appeared 
to be a nutritional one and might be due to disturbance in the 
oxidation reduction system of the body as suggested by Marine’s 
previous work. These observations were substantiated by 
Baumann et al.® 


CHART 2 
1. Pituitary Body (See chart 1) 
2. Thyroid (Thyroxin) 


(Normal: Controls metabolism) 


Excess Deficiency 
Pathology of thyroid 
Hypertrophy and hyperplasia Hypoplasia 
Nodular goiter Atrophy 
Adenoma Destruction by disease 


Clinical syndrome and distant pathology 


Grave’s disease Cretinism 
Increased basal metabolism Myxedema 
Exophthalmus, tachycardia, 

tremor 
Hyperidrosis, focal myocardial 
degeneration 

Hyperthyroidism 

Toxic adenoma 


Tests for and bioassay 


High basal metabolic rate Low basal metabolic rate 
Hastened tadpole metamorphosis 
Increased resistance of mice to ace- 


tonitrile 
3. Parathyroid (parathormone) 
(Normal: Controls calcium metabolism) 
Pathology of parathyroid 
Hypertrophy, hyperplasia, or ade- Hypoplasia, atrophy, or destruction 


noma of parathyroid bodies by disease 
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Clinical syndrome and distant pathology 


Osteitis fibrosa Tetany 
Urinary calculi 


Tests for and bioassay 


X-ray evidence of decalcification of Blood chemistry 
long bones Low calcium 
Blood chemistry (?) Phosphatase 
High calcium 
Low phosphorus 
High phosphatase 
Elevation of blood calcium of dogs and cats; production of osteitis 
fibrosa in animals (Jaffe) 


4. (A) Adrenal Cortex (Interrenalin or Cortin) 


(Normal: Indispensable to life. Regulates (A) cholesterin metabolism. (B) 
secondary sex changes?) 


Pathology of adrenal 
Hypertrophy and hyperplasia Hypoplasia, atrophy or destruction 
or adenoma of cortex by disease (tuberculosis) 
Clinical syndrome and distant pathology 


Virilism Addison’s disease 
Hypertension (?) Pigmentation of skin 


Tests for and bioassay 


None satisfactory. Rogoff suggests double adrenalectomy and sub- 
stitution of cortical extract in dogs 


4. (B) Adrenal Medulla (Epinephrin) 
(Normal: Constricts blood vessels) 
Pathology of adrenal 
Ganglio-neuroma (?) (Cushing) Hypoplasia (?), atrophy 
Hypertrophy (?), hyperplasia Destruction by disease (tuberculosis) 


Clinical syndrome and distant pathology 


Hypertension (?) Low blood pressure (?) 


Tests for and bioassay 


Chemical: None entirely satisfactory. Increase of blood pressure in 
anesthetized or decerebrate cats and dogs best 
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5. Pancreas (islands of Langerhans) (insulin) 


(Normal: Controls sugar metabolism) 
Pathology of islands of Langerhans 


Hypertrophy, hyperplasia, or aden- Degeneration, necrosis, fibrosis 
oma Disappearance of islands of Langer- 
hans 


Clinical syndrome and distant pathology 


Hypoglycemia (insulin shock) Diabetes mellitus 
Hyperglycemia, glycosuria 
Nephrosis 
Medial sclerosis, peripheral 
arteries 
Gangrene, extremities 


Tests for and bioassay 


Blood chemistry Blood chemistry 
Sugar low Sugar high 
Sugar tolerance high Sugar tolerance low 
Sugar in urine 
(1) Lowering of blood sugar in rabbits, (2) production of convulsions 
in mice 
6. Internal Genitalia 
OVARY 
FOLLICULIN; PROGESTIN; RELAXIN 


(Normal: Regulates cyclic changes of lower genital tract) 


Pathology of ovary 


Follicular cysts (folliculin) Hypoplasia, atrophy or Destruction 
Granulosa cell tumor (folliculin) by disease 
Persistent corpora lutea or lutein 

cysts (progestin) 


Clinical syndrome and distant pathology 


Lesions secondary to folliculin (ex- Atrophic endometrium 
cess) Amenorrhea and hypomenorrhea 
Polypoid endometrium Sterility 
Hypertrophy and hyperplasia 
of myometrium 
Hypomenorrhea and amenor- 
rhea 
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Hypertrophy and hyperplasia 
of breast (?) 
Adenofibroma breast (?) 
Lesions secondary to progestin (ex- 
cess) 
Menorrhagia and metrorrhagia 


Tests for and bioassay 


Folliculin: Cornification of vaginal epithelium in cophorectomized 
rats and mice 

Progestin: Secretory phase of endometrium in rabbit 

Relaxin: Relaxation of the symphysis in guinea pigs 


7. Testis (Androtin, Inhibin) 


(Normal: Controls development and maintenance of seminal vesicles 
and prostate) 


Pathology of testis 
Hypertrophy and hyperplasia, cells (a) Hypoplasia, atrophy or destruc- 
of Leydig (?) tion by disease of testis 
(Absence of inhibin) 
Chorioma, teratoma or seminoma of (b) Hypoplasia, atrophy or destruc- 
testis tion by disease of seminiferous 


tubules only 
Clinical syndrome and distant pathology 


Hypergonadism (increased libido) (a) Hypogonadism (impotence) 

Hypertrophy and hyperplasia of an- Atrophy of prostate and seminal 
terior lobe of pituitary vesicles 

Hypertrophy and hyperplasia pro- (b) Hypertrophy and _ hyperplasia 
state and seminal vesicles prostate and seminal vesicles 


Tests for and bioassay of androtin 


(1) Growth of comb in capons. (2) Effect on prostate and seminal 
vesicles in castrated rats. (3) Ejaculation test in guinea pigs. 
(4) Spermatozoén motility test. (5) Prolan A and B effects in 
immature rats and mice and prolan B effects in mature rabbits in 
tumors of testis. 


8. Thymus 
(Very little known) 
9. Pineal Gland 
(Very little known) 
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In hyperthyroidism the thyroid gland is enlarged weighing 40 
to 250 grams. The density of the organ is diminished, the surface 
light tan and veal like. The lobules are enlarged. Micro- 
scopically the older acini are deformed and there are groups of 
apparently newly formed acini, smaller than average and the 
lining epithelium throughout is columnar as contrasted with the 
normally low cuboidal epithelium. There is marked diminution 
or absence of colloid. 

Kline?* in his study of the origin of nodular goiter has demon- 
strated the formation of the nodules from adult tissue after hyper- 
trophy and hyperplasia, abnormal involution with splitting up 
of the units of the normal thyroid lobules followed by hyper- 
trophy and hyperplasia again. The nodules may terminate as 
true adenomata. 

While hypertrophy and hyperplasia of nodular and other 
portions of the thyroid result in the symptoms of hyperthyroidism, 
adenomas of the thyroid as in tumors elsewhere in the body may 
or may not produce secretion and hence the clinical symptom- 
atology of the patient cannot be predicted from the histology of 
the adenoma. 

Deficiency of the thyroid hormone on the other hand results in 
the well known clinical syndrome of cretinism in children and 
myxedema in adults. In cretinism the thyroid is often enlarged, 
although aplastic or hypoplastic glands may be found. The large 
thyroids may show hypertrophy and hyperplasia, colloid goiter, 
adenoma and diffuse adenomatous goiter. Nevertheless it 
seems probable that in spite of this anatomical condition the 
thyroid is deficient in function (Karsner**). 

The determination of the basal metabolic rate of the patient is 
the most reliable test known for the diagnosis of excess or defi- 
ciency of thyroxin. Attempts to detect an excess of this sub- 
stance in blood (Rogoff and Goldblatt*”) and in urine have been 
unsuccessful. While tadpole metamorphosis is a valuable method 
for bioassay it is not sufficiently delicate for the detection of an 
excess of thyroxin in body fluids. 
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PARATHYROIDS 


Parathormone, the hormone of the parathyroid body normally 
regulates calcium metabolism. The active principle was isolated 
independently at about the same time by Hanson!* and by 
Collip.?. Injection of the extract was found to produce elevation 
of the serum calcium and to relieve tetany in cases of hyper- 
thyroidism. 

Schlagenhaufer* suggested that osteitis fibrosa might be due to 
hyperfunction of the parathyroid bodies and this was proved by 
Mandl*! who removed an enlarged parathyroid body in a case of 
generalized osteitis fibrosa and the patient improved. Subse- 
quently a number of cases of generalized osteitis fibrosa with high 
serum calcium and low phosphorus have been reported in which 
adenomata or hyperplastic bodies have been removed with 
subsequent improvement or cure. 

The bones in osteitis fibrosa show lamellae poor in calcium, 
many apparently replaced by fibrous tissue and at times clefts 
and multiple cysts lined by fibrous tissue are present. The 
increased excretion of calcium and phosphorus in the urine not 
infrequently leads to the formation of urinary calculi. 

Cases have been reported of tumors arising in the granulation 
tissue of osteitis fibrosa. The following case of Dr. T. S. Jackson, 
Mount Sinai Hospital of Cleveland is an example. 


CASE REPORT 


J. C., a white male aged 41 years, complained of pain in the right arm for 
10 months. At the time of admission he had an ununited pathological fracture 
of the humerus of 4 months duration. Physical examination showed tenderness 
and swelling of the mid portion of the right arm and some tenderness of the 
anterior portion of the right shoulder. X-ray diagnosis: osteitis fibrosa cys- 
tica. Blood chemistry: calcium 10.1 mg. per 100 c.c. of blood, phosphorus: 
3.3 mg. Surgical pathological examination (gross description): specimen 
consists of right arm, axillary lymph nodes and portion of scapula. The upper 
third of the humerus is abnormally mobile due to a pathological fracture. On 
longitudinal section through the humerus the upper third presents a striking 
picture. Here the marrow cavity is filled with dark red fleshy tissue apparently 
tumor tissue. The cortex of the bone is markedly thinner than average, and 
replaced by tumor which in the region of the fracture extends through the 
entire thickness of the bone. The tumor also invades and in part destroys 
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the head of the humerus leaving only a thin shell of bone and articular cartilage. 
In the mid portion of the humerus there is a less marked replacement of the 
marrow by tumor and below this the bone appears normal. The axillary lymph 
nodes are enlarged, dark reddish grey, fleshy in consistence. Portion of the 
scapula present shows no appreciable abnormalities. 

Microscopic description (humerus): several sections show replacement of 
marrow and bone by circumscribed masses of tissue resembling granulation 
tissue. These masses although circumscribed are not encapsulated and appear 
to extend into various fixed tissues of the bone. The unit is apparently small 
blood vessels with regional fibroblasts. In places the marrow is replaced by 
fibrous tissue not at all suggesting neoplastic tissue. In places there are very 
thin bone lamellae; in other areas the lamellae are apparently completely re- 
placed by fibrous tissue. One mass of tissue over 1 cm. diameter, shows transi- 
tions from typical osteitis fibrosa to an apparently neoplastic granulation tissue. 

Final diagnosis: Granulation tissue sarcoma arising in osteitis fibrosa, 
humerus. 


The characteristic findings on x-ray examination and the chem- 
ical findings of high calcium, low phosphorus and high phos- 
phatase are diagnostic of generalized osteitis fibrosa. Conversely 
low blood calcium occurs in deficiency of the parathyroid hormone. 


ADRENAL 


The cortex of the adrenal produces a hormone known as inter- 
renalin (Stewart and Rogoff**) or as cortin (Swingle and Pfiffner‘? 
and Hartman and Brownell!®). 

Cases of virilism with hirsutism and hypertension have been 
reported in which at necropsy cortical adenomas or hypertrophy 
and hyperplasia of the cortex have been found. 

Deficiency of the cortical hormone on the other hand as occurs 
in cases of tuberculosis with extensive destruction of the adrenal 
cortex or in idiopathic atrophy of the adrenal result in the syn- 
drome known as Addison’s disease with cardiovascular and 
muscular asthenia, pigmentation of the skin and gastrointestinal 
disturbance. Rogoff** has demonstrated that interrenalin causes 
great improvement and decided prolongation of life of patients 
with Addison’s disease. Recently Kendall et al.?* has reported 
the isolation of cortin in pure crystalline form. 

Virilism has long been considered the result of hypertrophy and 
hyperplasia or tumor of the adrenal cortex. Cushing® describes 


202 A. M. YOUNG 


hirsutism and hypertension in his carefully studied cases of 
basophilic adenoma of the pituitary. He states 


All known pituitary disorders inevitably cause marked secondary changes 
in the adrenal cortex whereas nothing comparable to this occurs in the reverse 
direction. 


Although the internal secretion of the medulla of the adrenal 
(epinephrin) has the striking pharmacological action of constrict- 
ing blood vessels and elevating blood pressure the medulla is not 
essential to life and lesions of the adrenal medulla do not produce 
any recognized clinical syndromes. 


PANCREAS 


The hormone of the islands of Langerhans designated ‘‘insulin”’ 
by Banting and Best® who in 1921 first prepared active extracts 
containing this hormone, normally controls sugar metabolism. 

Hypoglycemia may be caused by an excess of this hormone 
(insulin shock) due to adenoma or hypertrophy and hyperplasia 
of the islands of Langerhans. The hyperglycemia of diabetes 
mellitus apparently results from diminished insulin secretion. 
Characteristically the pancreas in these cases shows degenerative 
changes, hyaline necroses and disappearance of the islands of 
Langerhans or replacement fibrosis of the islands. Frequently 
there are associated with these local lesions of the pancreas, 
distant changes in the kidneys and blood vessels, the kidney in 
severe diabetes mellitus showing cloudy swelling and generative 
changes in the tubular epithelium and the peripheral arteries 
showing medial degeneration far in advance of that expected for 
the age of the patient. 

Excess and deficiency of the hormone is most readily detected 
by blood sugar studies. Bioassay of insulin preparations is made 
by comparing with a standard insulin powder its effect on lowering 
the blood sugar in rabbits, and in producing convulsions in mice. 


OVARY 


Three hormones have been extracted from the ovary, one from 
Graafian follicles (female sex hormone, folliculin, theelin, estrin 
(ketohydroxy-estrin and trihydroxy-estrin)), two from the corpus 
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luteum (progestin and relaxin). Folliculin and progestin regu- 
late the normal cyclic changes of the lower genital tract. Follic- 
ulin promotes the growth of the endometrium with glandular 
hypertrophy and hyperplasia and progestin initiates a secretory 
phase. The breaking down of the corpus luteum or withdrawal 
of corpus luteum extract in monkeys determines the onset of 
menstruation. The evidence points to a similar mechanism 
regulating menstruation in the human. 

The work of Leonard et al.?* and others has shown synergistic 
action between folliculin and progestin and an excess of follicular 
hormone prevents the ‘action of the corpus luteum hormone in 
rabbits. It is possible to prevent progestational changes in 
rabbits by giving an excess amount of folliculin while keeping the 
dose of progestin constant. Excess folliculin however, does not 
affect the formation of progestin by the corpora lutea of the ovary 
since they are under the control of the anterior pituitary gland. 

If pregnancy occurs the corpus luteum persists and the hyper- 
trophy of the uterus continues instead of regressing. The corpus 
luteum in lower animals is necessary for the maintenance of 
pregnancy although it apparently is not essential to the mainte- 
nance of pregnancy in women after the first month of gestation. 
During pregnancy although there is an increase in anterior pitui- 
tary-like substance in the blood and urine no ripening of follicles 
occurs in the ovary and the corpus luteum persists. Perhaps the 
persistence of the corpus luteum is the cause of inhibition of 
ripening. To date, however, there is no explanation of this 
phenomenon. 

Not infrequently in routine pathological material numerous 
follicular cysts are found in ovaries in cases of excessive hyper- 
trophy and hyperplasia of the endometrium. The uterine mucosa 
in these cases is of characteristic “Swiss cheese’’ appearance with 
the glands dilated and more numerous than average. The cells 
lining the glands are taller, columnar and compactly arranged due 
to increase in size and number of the cells. The stroma also 
shows an increased cellularity. In addition to initiating prolifera- 
tion the abundant folliculin has apparently prevented the normal 
effect of progestin from the corpus luteum and interfered with 
the normal breaking down or desquamative change in the endo- 
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metrium. Excessive corpus luteum formation in the ovary is 
also associated with hypertrophy and hyperplasia of the endo- 
metrium, the mucosal changes here being characteristic of those 
of menstrual endometrium with the glands dilated and tortuous 
and filled with amorphous pink stained secretion. The stromal 
cells are definitely swollen. 

Hisaw” in 1929 isolated relaxin and gave it that name because 
of its effect of relaxing the symphysis in the guinea pig. 

Meyer* in 1926 reported two unusual types of ovarian tumor 
(granulosa cell tumors and arrhenoblastomata) which secrete 
hormones producing striking constitutional changes. 

Granulosa cell tumors of the ovary produce large quantities of 
folliculin and initiate proliferative changes in the lower genital 
tract. The following case from the service of Dr. J. L. Bubis, 
Mount Sinai Hospital, Cleveland, shows the characteristic clinical 
and pathological changes. 


CASE REPORTS 


1. L. P., a white female, aged 49 years had her menopause 8 years ago. She 
had no vaginal discharge until 1 year ago when she had a copious bloody dis- 
charge from the vagina which lasted 8 days. For 2 months preceding admission 
to the hospital she had daily vaginal flow containing blood clots. On physical 
examination there was a palpable mass apparently arising from the region 
of the pelvis and extending to the costal margin. A panhysterectomy was per- 
formed, December 1, 1933. 

Surgical pathological report: the right ovary weighs 1500 grams, and meas- 
ures 25 x 23x 15cm. The external surface is smooth and glistening. On sec- 
tion the cut surface shows numerous cyst like defects varying in diameter from 
1 to 4 cm. some of which contain colorless fluid, others turbid brown viscid 
material. The cyst walls are for the most part smooth and glistening, some 
contain papillary projections. Between the cysts the tissue is fleshy firm in 
consistence, grey with areas of reddish brown and of yellow flecking. The 
Fallopian tubes show no gross abnormalities except edema of wall. The uterus 
and cervix together weigh 450 grams (about five times average size). The 
endometrium is thickened, soft and friable, grossly suggesting polypoid change. 
The myometrium is greatly thickened and there are multiple characteristic 
fibromyomata, the largest about 3 cm. diameter. The cervical wall is also 
thickened, and there are numerous Nabothian cysts present. 

Microscopic description (Ovary): seven sections show portions of cyst walls, 
lined by deeply blue stained cubical to polyhedral cells resembling granulosa 
cells lining Graafian follicles. In places there are nests of cells, the distribution 
suggesting atypical follicle formation. In other areas the tumor is composed 
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of large spindle shaped cells. Many of the blood vessels are thrombosed, and 
there is considerable necrosis of the regional tumor tissue. In the infarcted 
areas there is moderate infiltration by wandering cells. 

(Curettings): Section shows fairly large islands of endometrium, the glands 
are more numerous than average, dilated, round or oval, of “Swiss cheese” 
type. Some of the glands contain amorphous pink stained material. The 
stroma is more cellular than average. 

(Uterus): Six sections show the myometrium about twice average thickness, 
the smooth muscle cells appear larger than average, and there is moderate 
increase in fibrous tissue throughout, moderate edema of the stroma. The 
blood vessels less thickened and tortuous than average, for the age of the 
patient. 

(Cervix): Section shows the glands in the endocervical mucosa more numer- 
ous than average, lining cells are compactly arranged, tall columnar, in places 
the mucosa shows polypoid projections and in the region of the external os, 
areas of considerable chronic and acute inflammation and ulceration. The 
muscular coats are thicker than average. 

Final diagnosis: Granulosa cell tumor, ovary, approximately 25 cm. diam- 
eter with multiple thromboses and areas of infarction. Polypoid endometrium 
(marked) and polypoid endocervicitis with areas of acute inflammation and 
ulceration. Hyperplasia (marked) and edema (moderate) myometrium. Mul- 
tiple fibromyomata uterus largest 3 cm. diameter. 

The patient left the hospital in good condition and 3} months after operation 
an Allen Doisy test for folliculin in the patient’s urine (injection of folliculin 
into oophorectomized rats or mice results in cornification of the vaginal epi- 
thelium in 24 to 72 hours) was performed and negative results were obtained. 


As in the majority of cases of granulosa cell tumor the lesion 
in the case described was benign. 

In contrast to granulosa cell tumors the arrhenoblastoma results 
clinically in masculinization of the patient. The following is a 
case of arrhenoblastoma from the service of Dr. J. H. Brett, 
Woman’s Hospital, Cleveland. 


2. A. N., a white, married female, aged 76 years was admitted January 24, 
1933, complaining of pain in the left lower quadrant of the abdomen, some 
abdominal distension and gaseous belching of one month’s duration. Examina- 
tion revealed an enlargement of the abdomen and a mass in the left lower quad- 
rant extending up almost to the costal margin. In addition there was a heavy 
growth of hair on her face, arms, legs and body. Her voice was somewhat 
masculine, the body contour was of the neutral type, being neither masculine or 
feminine. The patient had an odphorectomy January 29, 1933. Postopera- 
tively her course was progressively downhill, pulmonary edema developed and 
the patient expired January 28, 1933. 
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Surgical pathology report by Dr. B. 8. Kline: Specimen consists of left 
ovary and Fallopian tube. The ovary is greatly enlarged by a cyst measuring 
15 x 13 x 4 to 6 cm. with numerous compartments, many collapsed. The 
majority lined by a smooth membrane below which there is a variable amount 
of fleshy whitish tissue apparently malignant tumor tissue. In places the 
tumor a few cm. in thickness. In many places it elevates the wall of the cyst 
and in one area there is beginning extension through the wall to the peritoneal 
surface. Fallopian tube shows no gross abnormalities. 

Microscopic description: Three sections show apparently malignant tumor 
tissue a few cm. thick, in places regional to cyst like structures and composed 
of glandular and papillary glandular tissue unbounded by basement membrane 
extending in all directions through the fixed tissue and in places apparently 
within lymphatic channels. The epithelium in general is columnar, in places 
the cells are swollen and almost circular in outline. In places the tumor tissue 
has an alveolo glandular arrangement and in some places, there is a resemblance 
to testicular tubules, with regional fibro-muscular stroma. There are fairly 
numerous mitotic figures in various portions of the tumor. In some of the 
tubules there is a picture suggesting maturation of cells and even small chroma- 
tin masses suggesting sperm heads. In places the picture suggests atypical 
mitoses with extrusion of polar bodies. In places there are tubule like struc- 
tures with three to four cells in line from lumen to periphery. In places the 
picture suggests extension of tumor tissue through the capsule of the cyst 
almost to the peritoneal surface. In places the tumor tubules are lined by 
swollen cells with prominently vesicular cytoplasm. 

Final diagnosis: Arrhenoblastoma, ovary 15 cm. diameter with malignant 
change. 


TESTIS 


The testis produces a hormone, androtin and according to the 
recent work of McCullagh* and others a second hormone, inhibin. 
These hormones control the development and maintenance of the 
seminal vesicles and the prostate. 

Absence of both testicular hormones as in castrated men and 
animals causes atrophy of the organs of the lower genital tract 
(seminal vesicles and prostate). 

Deficiency of the inhibin alone on the other hand as in senile 
involution may result in hypertrophy and hyperplasia of the 
prostate. The cause of this hypertrophy and hyperplasia is not 
yet fully understood. However, McCullagh and others have 
postulated a dual endocrine activity of the testis in order to 
explain this phenomenon. The hormone, androtin, (oil soluble) 
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is possibly elaborated by the interstitial cells of the testis. In- 
hibin (water soluble) is apparently elaborated by the germinal 
epithelium. Theoretically in normal man inhibin acts as an 
antagonist on the pituitary gland preventing its hyperfunction 
and excessive influence on the secondary sex glands. According 
to McCullagh “‘If the action of inhibin were to fail previous to 
those structures which produce androtin, the hypertrophic 
phenomenon (in the prostate) could be explained.”’ In support 
of this theory in senile involution of testis the seminiferous tubules 
undergo replacement fibrosis while the cells of Leydig are in a 
certain number of cases apparently increased in number. 


THYMUS AND PINEAL GLAND 


To date few facts have been well established as to the function 
of the thymus and pineal gland. There is evidence (Riddle) that 
the thymus is necessary in birds for the proper formation of the 
shell of the egg. Recently Rowntree et al.** has experimentally 
produced precocity of growth and development by injection of 
successive generations of rats with thymic extract and similarly 
dwarfism with associated hyperdevelopment and function of the 
genital organs with pineal gland extract. These changes increase 
progressively in successive generations of rats. 
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UNFAVORABLE REACTIONS DUE TO ANTIRABIC 
TREATMENT* 


THREE CASES 


F. C. HODGES 
800 First National Bank, Huntington, West Virginia 


In 1879 Galateir and Pasteur proved experimentally that 
rabies is an infectious disease, but it was not until 1903, when 
Negri described certain bodies in large nerve cells from the central 
nervous system, that anything was found which seemed absolutely 
specific for the disease. Negri regarded these bodies as protozoa, 
and their definite characteristic morphology, evidences of cyclic 
development, budding, and staining qualities indicate a protozoan 
structure resembling members of the Rhizopoda. They have also 
been so regarded by Anna Williams. 

The recent work of Covell and Danks,*? who employed newer 
methods of physics and chemistry, seems to refute this view. 
They state that the evidence is not compatible with the protozoan 
or organismal theories concerning the nature of the Negri bodies. 
The contention that these bodies arise from constituents already 
present in the nerve cell as a result of the action of the virus is in 
agreement with their findings; but they consider the evidence for 
the participation of the mitochondria, neurofibrils, and the 
nucleoli as inconclusive. Both the Negri bodies and the smaller 
typical lyssa bodies are probably formed by alterations in the 
basophilic Nissl substance, the fundamental ground substance of 
the cell, and by the addition of variable amounts of basophilic 
material of nuclear origin. There is no evidence that organisms 
on the borderline of microscopic visibility are cloaked with these 
cellular components in accordance with the chlamydozoal hypoth- 


* Read before the Thirteenth Annual Convention of the American Society of 
Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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esis. Others also express the view that the inciting agent is a 
cytotoxin.*® 

Noguchi? proved the virus to be filterable, and claimed to have 
cultivated from both the street and fixed virus, very minute 
granular and coarser bodies which on subsequent transplantation, 
reappeared in the new cultures through many generations, and 
produced typical symptoms of rabies in dogs and rabbits. Other 
investigators have not been able to confirm his cultural work. 
However much investigators disagree as to the etiology, they are 
in complete accord in stating that the presence of Negri bodies 
in nerve cells is pathognomonic of rabies. 

The virus or parasite is contained in the saliva of the rabid ani- 
mal and travels by way of the nerve paths. Infection is possible 
when the skin is abraded by bites or scratches. I can find no 
reported case which has occurred without some sort of injury. 
The mere presence of infected saliva on a healthy skin surface 
seems incapable of causing infection. 


METHODS OF PREPARING CORDS FOR PROPHYLACTIC INOCULATION 


Since Pasteur’s original method, several modifications have 
been devised, among which may be mentioned: 


1. Pasteur’s method: The spinal cords of rabbits dying from the inoculation 
of rabic ‘‘virus fixe’ is desiccated over potassium hydroxid for varying lengths 
of time, from one day, known as “one day cord” to eight days known as “eight 
day cord.”’ For injection 1 cm. of cord is emulsified in 3 cc. saline solution. 
Pieces of cord cut off at any time and put into glycerin will retain the same 
strength for several weeks. 

2. Harris’ method: The brain and cord from a rabid rabbit are frozen with 
carbon dioxide snow, followed by drying in a vacuum and pulverizing. The 
material is then sealed. 

3. Semple’s method: The rabic cord is treated with phenol to kill the virus. 

4. Hogyes’ method: The rabic cord is preserved in glycerin for one week, 
then dilutions from 1:280 to 1:120 are given; from 15 to 21 doses. 

5. Smith’s'®’ method: Living fixed virus, 5 mgm. to 2.5 cc. or 317 units 
(amount required to produce complete paralysis of a rabbit in 7 to 8 days after 
intracerebral inoculation), is obtained from the rabbit brain and ground with 
glycerin. The dilutions are made with phenolized saline, and sent out fresh 
daily. From 1927 to 1931, 4,738 patients were given the complete treatment 
by this method with only one death, 0.021 per cent, giving the best results of 
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any studied method. Out of a total of 13,849 patients treated not a single case 
of paralysis due to antirabic inoculation occurred. 


A more recent application of the last method is found in the 
prophylactic inoculation of Rocky Mountain spotted fever, in 
which the infected tick, the vector of the disease is ground and 
attenuated, and then inoculated into the subject. 


RESULTS 


These depend upon several factors: (1) Bites around the head, 
neck, and hands are most dangerous. (2) The bite of a rabid 
wolf is always serious. The mortality in treated cases is about 
10 per cent, if untreated, it is about 50 per cent. Only about 20 
per cent of persons bitten by rabid dogs develop the disease if 
untreated. This is largely due to the fact that the saliva is often 
caught in the clothing; thus no actual inoculation occurs or the 
bite may have been too slight to permit the entrance of the virus; 
or the cauierization of the wound may have destroyed it. With 
treatment, the mortality of those bitten about the face or neck is 
1.25 per cent, of those on the hand, 0:75 per cent, of those in other 
parts of the body, about 0.2 per cent.?. (3) At least three strains 
of rabic virus have been identified. If an homologous strain of 
antirabic virus is not used, the results are not so good. Fortu- 
nately the Pasteur strain predominates, so usually the correct 
antirabic strain is employed. There is some cross immunity 
between different strains.* (4) It is of great interest to note that 
certain animals are highly susceptible to rabies, but do not trans- 
mit it in nature; for example, the rat. The reason has not been 
discovered. 


TREATMENT 


Bites classified as dangerous should receive the full course of 
twenty-one treatments, with two doses on each of the first three 
days Bites less dangerous should receive one injection daily for 
1ourteen days. Some variation in these doses is to be observed 
in vaccines of certain types, which is always stated on the con- 
tainer. Children over four years receive the same dose as adults. 
Those under four should receive half adult doses. 
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The quantity of active antigenic material injected is of the 
utmost importance in establishing immunity in antirabic 
treatment. 

All bite wounds made by rabic animals should be cauterized 
with strong nitric acid* as soon as possible, at least within 48 
hours. Phenol, iodine, mercurochrome and such are unsatis- 
factory. 

There are practically no contraindications for treatment.’ 
Some individuals are hypersensitive, in which case care and 
judgment must be exercised. In those patients who have been 
bitten by a rabid animal, and who prove to be hypersensitive to 
treatment one must consider the degree of reaction, its early or 
late appearance, the kind of biting animal, the location of the 
bites, which will be later discussed, in order to determine which 
would be of less danger; to continue treatment and run the risk 
of a paralytic accident, and possibly death, or the risk of the 
development of rabies. 


REACTIONS 


Usually the injections are followed by slight, or even marked 
soreness. Erythema and edema, with pain, tenderness, malaise 
and slight fever may occur usually on the seventh or eighth day 
and again about the fifteenth day. 

Most courses of antirabic treatment are given with little or no 
appreciation of possible ill effects or of precautions which may 
lower the incidence of such accidents, which occur in a small 
percentage of cases. Most standard text books do not even 
mention such complications. 

A distinction between the paralytic form of rabies and paralytic 
accidents due to the treatment has been recognized since 1888. 
The paralysis occurs during or shortly after treatment, thus 
missing even a short incubation period of rabies. Clinically, these 
accidents are divided into three forms: (1) Ascending paralysis 
of the Landry type, (2) dorso-lumbar myelitis, and (3) isolated 
peripheral nerve paralysis, such as facial, arm, or leg paralysis or 
disturbances of the sphincters.® 

In 1927 following the first International Conference on Rabies, 
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Remlinger collected 329 cases of paralytic accidents in 1,164,264 
persons treated. The mortality for persons developing paralytic 
accidents is about 16 per cent, and of all persons inoculated, 
0.0028 per cent, or one in 3528." 

Since this report, twelve additional cases have been studied, 
which with the two here reported, makes fourteen, of which seven 
recovered and seven died. There is no way of telling what 
percentage of inoculations this represents. 

The earlier the appearance of the accident the more severe the 
symptoms. In the Landry type the mortality is about 30 per 
cent, in the dorso-lumbar type, 5 per cent, in the peripheral group, 
none. 

Proof is ample that there is a real distinction between rabies 
and paralytic accidents due to antirabic inoculations. In the 
Cairo® service seven fatal accidents occurred, in three of which 
a necropsy was performed. Brain emulsions were injected into 
monkeys and rabbits both intramuscularly and subdurally, with- 
out producing rabies. The authors, after excluding the possi- 
bility of either a street or a fixed virus, held to the assumption 
that a toxin was the causative agent. The effects of injections 
of normal rabbit brain were studied. Some animals died of 
obvious infections; four with paralysis, but no lesions of any 
degree were found and no cause for paralysis found after diligent 
search. 

The work of Stuart and Krikorian,"* seems to show that the 
paralytic accidents are specific anaphylactic responses to the cord 
or brain substance, which serves as the medium in which the 
rabies virus is suspended. It is to be expected that further 
refinement of the product with separation of the noxious sub- 
stances, offers the greatest promise of a vaccine free from danger- 
ous potentialities. 

Another possibility to be considered is that the rabbits used to 
produce the vaccine harbor a neurotropic virus which passes 
with the injection into the treated human. This involves a 
hypothesis totally unsupported by any evidence. The theory 
that paralysis is due to the liberation of an endotoxin liberated 
from the virus is confronted by the same objection, although the 
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clinical manifestations suggest a toxic origin. The possibilities 
that the defensive antibodies are responsible, or that there is a 
personal predisposition to the injections have been considered; 
both however, lack proof. 

Pasteur Institutes are agreed that overexertion during the 
course of the injections plays an important role in precipitating 
the neurological consequences. Hence it is recommended that 
patients remain at rest during the treatments, and that the injec- 
tion be discontinued with the appearance of paralytic symptoms." 

Cases of such paralytic complications as have been frequently 
described with many fatalities occurring during or following 
treatment, should contraindicate its use where definite exposure 
to a rabid animal can be excluded. However, the relative infre- 
quency of such complications should lead one to carry out anti- 
rabic treatments whenever the possibility of exposure to rabies 
exists, in view of the invariable mortality of rabies itself and of the 
great protection conferred by the treatments. 


PATHOLOGY 


A great variety of findings in the paralytic accidents has been 
reported by different observers. McKendrick found the cord to 
show widespread nerve destruction with microglial proliferation 
and perivascular infiltration with polynuclear cells. The anterior 
and posterior horns were equally affected, thus differing from 
poliomyelitis. Remlinger described the characteristic pathology 
as edema of the fibres with swelling and absorption of the axis 
cylinder. The vessels are surrounded with an embryonic zone of 
small elongated cells, with a similar condition of vessels in the 
gray matter. Negri bodies were never found, and animals 
inoculated failed to develop rabies. 

Bassoe and Grinker! point out the similarity of the changes in 
paralytic accidents with those of a verified case of rabies beginning 
one year after a bite. There is also a great similarity of findings 
with encephalitis induced neither by rabies nor antirabic inocula- 
tions, conditions which sometimes follow smallpox vaccination or 
chickenpox. 

Riesman, et al,!* found at necropsy of two fatal cases of rabies, 
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the following distinguishing characteristics: (1) absence of 
meningeal reaction; (2) predominant involvement of the gray 
matter; (3) nonpurulent nature of the infection consisting of 
lymphoid and plasma cells, and large mononuclear elements; (4) 
glial proliferation of a diffuse and focal nature; and (5) a lack of 
hemorrhagic softenings. The difference between various members 
of the group, rabies, poliomyelitis, epidemic encephalitis, reaction 
to smallpox vaccination, and Borna disease in horses are those of 
degree. 


INCUBATION PERIOD 


In dogs this is 14 to 60 days, perhaps as short as 10 days, 
depending on the location and severity of the bite, the dose of 
virus injected, and the kind of animal responsible for the injury. 
In man it ranges from 14 to 90 days, sometimes longer. 

An unusually long interval was reported by Hajare.. A young 
lady in Syria was bitten on the right leg on Sept. 2, 1931. The 
wound was carbolized the same day and she was sent to the village 
to receive antirabic treatment. On the way, she was seized with 
a fit, which was interpreted by her attendants as being rabies, so 
she was brought home without the treatments. On Nov. 10, 
1932, fourteen months after being bitten, she developed typical 
rabies and died two days later. 

Street virus may be dormant in the brain of the turtle for 207 
days, and then, when inoculated into rabbits, produce symptoms 
in 9 days." 


CLINICAL FEATURES 


Children and old people have a definite immunity to paralytic 
accidents. In Russia, where half the patients receiving the 
treatment were children, there were no such accidents. Intellec- 
tuals are more susceptible than those who use the higher senses to 
a lesser degree. 

The ultimate diagnosis of the biting animal is of importance in 
view of the claim of some that the accident is but a form of true 
rabies. Some cases of accidents are reported in those not bitten 
at all, but who received the inoculations through unfounded fear.® 


218 F. C. HODGES 


The time elapsing between the bite and the appearance of 
paralytic symptoms varies from before the tenth day to the 
fiftieth, with about 90 per cent occurring between the eleventh 
and the thirtieth day. Two-thirds occurred during treatment. 

A great variation in the incidence of paralytic accidents occurs 
with the use of different preparations of vaccine, phenolized cords 
and the living fixed virus of Smith showing the fewest. 

The more intensive the treatment, the greater the likelihood of 
the development of the paralytic accident. 

The clinical features differ markedly from true rabies. Spasms 
of the glottis and the fear of water, which Fetherston and Cooper 
recently observed in four fatal cases of hydrophobia, and which 
led them to state that never was a disease more correctly named, 
are not typically found in the accidents. 

The spinal fluid may be normal in both rabies and in the para- 
lytic accidents. Usually, however, especially in the latter there 
is a moderate pleocytosis from fifty to two hundred cells the 
mononuclears predominating, with a moderate globulin increase. 
Cultures remain sterile. 


PREVENTION 


This is to be considered from various standpoints. 

(1) When to immunize. Immediately after the bite from an 
animal suspected of being rabid, the wounds should be cauterized 
with fuming nitric acid followed by the first of the injections. 
The suspected animal should be kept under observation in a 
strong pen for a period of two weeks. Do not kill the animal as 
it is sometimes hard to find Negri bodies in the early stage. Ifthe 
search fails to reveal Negri bodies in a prematurely killed animal 
it becomes necessary to proceed upon clinical evidence only. If 
the animal lives two weeks, rabies is excluded. If it dies prior 
to that time and the search fails to reveal Negri bodies, or if the 
animal inoculations prove negative, the treatments can be dis- 
continued. The head should either be examined immediately, 
or kept on ice until such time as the examination can be done. 

(2) The dog problem. In England rabies has practically 
disappeared, due to the strict muzzling and quarantine imposed 
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upon imported dogs. Muzzling, while efficient, is somewhat 
inhumane, and requires considerable time and care to keep the 
muzzles on and in good repair. 

Mexico City seems to have a most practical and efficient plan. 
They require all dogs to be sent to the laboratory once a year for 
an inoculation at a cost of one peso (fifty cents), at which time a 
tag is placed on each dog. If a dog is found without a tag, he is 
sacrificed. No cases of rabies have developed in Mexico City 
proper, or in the district in several years. This method has also 
proved of great value in Japan. 

A dog bitten by rabid animals can be immunized successfully, 
if the owner considers him of sufficient value. Smith advises the 
injection of six doses or more of living vaccine, according to the 
size of the animal. One dose is insufficient. 

The passing of laws in our state requiring all dogs to be immun- 
ized against rabies, or to be muzzled, is a much needed bit of 
constructive legislation, both from the public health and the 
economic point of view. A few years ago the incidence of rabies 
in uninoculated dogs in Kansas City was 4.49 per hundred; 
inoculated ones showed an incidence of 0.26 per hundred. 


IMMUNITY AND PROGNOSIS 


Susceptible animals probably have no natural immunity. 

The duration of immunity after treatment is not definitely 
known, but in man, following a complete course of vaccine it is 
thought to last about one or two years. The same is probably 
true of dogs. Hence, a person bitten by a rabid animal one or 
more years after immunization should be reimmunized with a 
complete course. 

Although rabies is usually considered invariably fatal, I have 
been able to find the reports of two recovered cases. However, 
the details on which the diagnoses were made are rather meagre. 

The outlook in the paralytic accident varies according to the 
type. The Landry’s type has a mortality of 30 per cent, the 
dorso-lumbar, about 5 per cent, while the mono-symptomatic 
(facial palsy, arm or leg paralysis, sphincter disturbance) has no 
mortality.® 
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TREATMENT OF PARALYTIC ACCIDENT 


As no specific is known for the paralytic accident, the treatment 
should be symptomatic. Decubitus and cystitis are the most 
dangerous factors, hence special care should be observed in their 
prevention. 

Contrary to my impression, restraint of any kind is said to be 
unnecessary in patients with rabies, except during a convulsion, 
there being little or no tendency on the part of the patient to 
injure others, and there is no danger of those in attendance 
contracting the disease.2 The patient should not be forced to 
make attempts to swallow or drink. 

Immuno-transfusions, the blood being obtained from donors 
who had recently completed the Pasteur treatment, have been 
used in numerous instances, but there is no proof that they are of 
any value. 

Sedatives and hypnotics, even chloroform are used to combat 
the extreme nervousness and terror. 


CASE REPORTS 


1. R. T. aged 26, a white male, washed his dog who was bitten, on July 20th, 
1933 by a dog reported rabid by the Ohio State Board Laboratory. The man 
was not bitten. Two days later, on July 31st, antirabic inoculations were 
started in the abdominal wall. He had never previously had such treatments. 
For several months past he had complained of headaches which were rather 
difficult to control. The first day of injection he was nauseated, two days later 
he was feeling ill; and each subsequent day the illness progressed. Each day an 
inoculation was given in the abdomen, being accompanied by severe local reac- 
tions, and a rigid abdomen. The eighth dose was followed by difficulty in 
walking, the tenth by urinary incontinence, a very severe headache, a fever of 
103°, and nausea. On the thirteenth day he found deglutation difficult, and 
became unconscious At this time, when he was first seen by me, the pupils 
were contracted and equal, with very little reaction to light. In rabies, the 
wide dilatation of both pupils is stressed. The spinal fluid pressure was greatly 
increased, cell count 108, globulin moderately increased, Wassermann, + + ++. 
He died the night of the thirteenth day of treatment. 

Death was due to an ascending paralysis of the Landry type, initiated by the 
antirabic inoculations. Just what part the positive Wassermann played is 
difficult to tell, as a post-mortem examination was not obtained. Probably the 
headaches of which he had complained indicated a low grade meningitis of luetic 
origin which was fanned into activity by the inoculations. 
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2. C, A aged five, a white male, was bitten on August 2, 1933, by a dog 
proved to be rabid by the State laboratory. Following this he was given four- 
teen injections of the antirabic treatment. 

On October 2, six weeks after the completion of the treatment, he became ill 
with vomiting, sleeping in short naps, then awakening. This was repeated 
about every 15 minutes during the day. 

Examination showed a fairly well nourished child, unable to sit alone because 
of general muscular weakness; and in a semi-stuporous state. He was very 
nervous, and cried at intervals. There was a marked transitory nystagmus 
in all directions in both eyes, which reacted moderately to light. An ophthal- 
moscopic examination by Dr. Hawes showed that vision was probably not better 
than counting fingers at a short distance. The optic discs were much paler than 
normal, presenting the picture of a well developed optic atrophy, suggesting 
that the illness was of longer duration than was indicated by the history. The 
tonsils were small; the heart and lungs normal. The pulse rate was ninety, 
with a regular rhythm. The abdomen was normal. There was no weakness 
of any muscles of the extremities, The patellar reflexes were present but 
sluggish. 

The spinal fluid showed a pressure slightly increased; two cells; globulin, 
not increased; Wassermann, negative. The blood showed polynuclears, 75 per 
cent; lymphocytes, 20 per cent; monocytes, 4 per cent; eosinophiles, 1 per cent. 
There were no stippled cells. 

His condition gradually grew worse, so that on October 19th he was seen by 
Dr. A. A. Wilson who noted that he had evidence of a focal lesion in the right 
cerebrum, as manifested by a lower left facial weakness and some motor weak- 
ness of the left arm and leg, and an inability to stand or walk, the trunk muscles 
also being involved. The reflexes on the left were hyperactive. No sensory 
changes were noted. 

There was no history of previous illness which might have been the starting 
point of an inflammatory disease of the brain, and in view of the antirabic 
inoculations just preceding the onset by a maximum time of six weeks, and 
probably by not more than two weeks, as would appear from the nerve heads, 
it seems logical to attribute this encephalomyelitis to the vaccine. 

Sedatives in the form of luminal were given, and palliative treatment as the 
occasion demanded. His course was slowly but progressively downward, 
and he died December 30th, twenty-one weeks after completion of antirabic 
treatment. 


3. R. McD., aged 30, a white American laborer employed by the C.W.A., 
drank from a cup which had been used by a fellow worker who died of rabies 
due to the bite of a rabid dog four months previously and for which he had 
taken no prophylactic inoculations. Seven days later, March 2, 1935, a series 
of fourteen inoculations of anti-rabic virus prepared by the Cumming method 
was started in the buttock. After the tenth dose there was marked soreness 
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at the site of injection, accompanied by aching of both legs. After the thir- 
teenth dose he had chills, felt feverish, and found that he was unable to urinate. 
The following day he lost control of the rectal sphincter. On the sixteenth day 
after the first treatment the bottoms of his feet felt ‘‘asleep,” which feeling 
ascended as high as the epigastrium during the two days following. There was 
also the same feeling in the finger tips of both hands. Rubbing these affected 
areas was painful. It was at this time that he first called a physician, who 
catheterized him on account of the distended bladder. 

On March 23, 1935, when he was first seen by me, his temperature was 98, 
his pulse 68, blood pressure S. 118, D. 78. Both pupils reacted to light and 
accommodation, both patellar reflexes were exaggerated, especially the left; ankle 
clonus was present but poorly sustained; there was paralysis of both the vesical 
and the rectal sphincters; the cremasteric reflexes were absent; the ulnar re- 
flexes were normal. He mistook cold for heat in both feet and legs as far up 
as four inches below the knees. He arose from the bed with much difficulty, 
took two steps with a spastic gait, and became dizzy. The preceding day he 
was unable to step at all. 

He was next seen in my office on April 22, 1935. With the aid of a cane 
he walked with difficulty with a spastic gait. The use of both the vesical and 
the rectal sphincters had partially returned. The catheter was used only at 
first, since then the urine has been allowed to flow as it would. Both patellar 
reflexes continued exaggerated, the ankle clonus was still sustained for eleven 
seconds on the right and six seconds on the left side. He has intermittent pain 
and tingling in his left leg, and an occasional sharp pain in the suprapubic region. 
His appetite is good, but he continues very weak. Improvement is steadily 
progressive but very slow. 

This reaction is of the dorso-lumbar myelitis type. 


SUMMARY 


Rabies is due to a filterable virus, regarded by some as of 
protozoal nature; but by more recent observers as non-protozoal. 
The Negri bodies which are characteristic of the disease, are 
probably products derived from material which previously exists 
in the nerve cells. 

The bite of a rabid dog, if untreated is fatal in about 20 per 
cent of cases; if properly treated, in about 1 per cent. The wound 
from the bite of an animal should be cauterized immediately with 
fuming nitric acid, followed by the institution of antirabic treat- 
ment. The dog should be kept in a strong pen, under observa- 
tion for a period of two weeks. If infected with rabies at the time 
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of the bite, he will die within this time; if he recovers, rabies is 
excluded. The brain should be examined for the Negri bodies 
which will be found if the dog died of rabies. If killed prema- 
turely, these bodies may not have had time to develop. 

A paralytic accident develops in about 0.0028 per cent of per- 
sons who receive the antirabic inoculations. These occur in 
three forms. 

(a) Ascending paralysis of the Landry type, with a mortality 
of 30 per cent. (b) dorso-lumbar myelitis, mortality 5 per cent. 
(c) mono-symptomatic paralyses (facial palsy, an arm or leg or a 
single muscle, sphincter disturbance) with no mortality. 

These symptoms are manifest during or very soon after treat- 
ment, usually between the eleventh and twentieth day; whereas 
rabies usually begins much longer after the bite, from the fortieth 
to the sixtieth day. There is no specific treatment. Possibilities 
of antirabic accidents should be borne in mind when giving the 
treatments. Precautions to be observed are: (a) keep the patient 
as near rest as possible during the treatment, (b) upon the appear- 
ance of the paralytic accident, stop the treatments at once. 
Whether to resume them or not depends upon the relative dangers 
of the accident and the risk of the development of rabies. 

The prevention of rabies in dogs is important. The most 
practical methods are: (a) the muzzling of dogs, as practiced in 
England, (b) yearly prophylactic inoculations, at which time a 
tag should be placed on the collar, at a fee of about fifty cents, as 
practiced so successfully in Mexico City, Japan, and in some of 
our own states. Uninoculated dogs should be sacrificed. 

Three additional case reports of paralytic accident are discussed, 
both of which resulted in death. The first was an adult male, 
with an ascending paralysis of the Landry type, finally involving 
the medulla on the thirteenth day of treatment by antirabic 
inoculations. He was not bitten by a rabid animal, only the 
saliva coming in contact with the unbroken skin of his hands. 

The second was that of a male child, aged four, who developed 
meningoencephalitis, beginning six weeks after treatment and 
who died twenty-one weeks after the bite of a rabid dog. The 
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duration of the illness was three months, far longer than any case 
of rabies. There was no antecedent acute illness which may have 
caused encephalitis. 

The third case was that of a male laborer, whose reaction was 
of the dorso-lumbar myelitis type. 
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WITHDRAWAL ALEUKOCYTOSIS IN EXPERIMENTAL 
PERITONITIS 


CARLOS A. PONS, JOSEPH M. GANNON anv WILLIAM P. BELK 


Asbury Park, New Jersey and Ardmore, Pennsylvania 


During the last decade advances in hematology have brought 
about increased understanding and application of the changes in 
the peripheral blood in cases of infection. The modifications of 
the Arneth count, subdividing the polymorphonuclear neutro- 
philes into unsegmented or juvenile and segmented or mature, 
and the correlation of the relation of young and mature cells to 
infective processes have been widely emphasized.'!*:+ These 
qualitative changes should be of great value to many surgeons 
who are disappointed when, in the face of a severe inflammatory 
process such as peritonitis, the clinical pathologist fails to obtain 
the expected increase in leukocytes. Such an experience is more 
common than is generally realized and the tendency is to either 
discredit or disregard the blood values reported. 

One of us (C. A. P.) has during the last year seen more than ten 
cases, of which the following are typical: 


CASE REPORTS 


1. A married woman was admitted August 19, 1934, with a diagnosis of 
intestinal obstruction. The present illness began with constipation three 
weeks prior to admission. Three days before admission there was added ab- 
dominal pain and distension. Tests on the blood revealed: hemoglobin, 88 
per cent; erythrocytes, 3,850,000 leukocytes, 6,700; polymorphonuclears, 74 
per cent; lymphocytes, 20 per cent; monocytes, 6 per cent. At operation an 
acute suppurative appendicitis with fairly extensive peritonitis was found. 
On August 23, 1934, the following blood findings were recorded: leukocytes, 
3,650; polymorphonuclears, 58 per cent (young forms, 93 per cent); lympho- 
cytes, 38 per cent; monocytes, 4 per cent. August 24, 1934, leukocytes, 3,800; 
polymorphonuclears, 76 per cent (young forms, 61 per cent); lymphocytes, 
17 per cent; monocytes, 3 per cent. 

2. A male patient was diagnosed as having diverticulitis by x-ray studies 
after having had a surgical abdomen two years previously. On July 10, 1934, 
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he was seized with severe abdominal pain and collapsed. On that day the 
leukocytes numbered 5,000 and the next day the same count was obtained by 
one of us (CAP) with 86 per cent polymorphonuclears, 54 per cent of which 
were unsegmented. On July 15, the leukocytes numbered 23,600 with 85 per 
cent polymorphonuclears, 36 per cent being unsegmented. A fluctuating mass 
developed in the left quadrant which subsequently ruptured into the bowel. 
A diagnosis of perforation of a diverticulum with peritonitis was made. 


This report is concerned with what we choose to call “with- 
drawal aleucocytosis” of early peritonitis. Variations in the 
normal neutrophile picture depend upon a great many factors, 
most prominent of which are (1) the nature of the infective or 
inflammatory agent, (2) the ability of the hematopoietic tissues 
to respond, and (3) the redistribution of cells. The latter factor 
has not received the attention it deserves. We were stimulated 
to investigate this phase by the statement of Piney,? 


We are completely ignorant as to the mechanism by which the number of 
leucocytes in the circulation is regulated, so that our account of variations from 
normal will inevitably be purely descriptive, and any inferences can be nothing 
more than working hypotheses. ... Areas toward which neutrophiles migrate 
are said to contain a positively chemiotactic substance, but this is clearly nothing 
more than an explanation of the unknown in terms of the little understood. 
Certainly it seems that concentration of cells in one place, away from the circu- 
lation as a whole, can itself be a stimulus to further production of leucocytes 
in the marrow. As a general rule the hyperplasia is, in a strict sense, not quite 
sufficient to cause a simple increase in mature neutrophile polymorphs. The 
demand is so much greater that a shift to the left of the nuclear index is almost 
invariably found; that is to say, some immature leucocytes are permitted to 
emerge from the marrow. 


We are particularly concerned with the part that redistribution 
of leukocytes plays in early peritonitis. Are we to expect com- 
parable hematologic pictures in an early suppurative appendix 
with localization of the process to this organ as when a similar 
suppurative process involves the whole peritoneal cavity? In the 
former case the distribution of cells is limited by the area and 
structure of the organ; in the latter case the area is large and 
hence the cells are withdrawn from the peripheral blood as 
quickly as the bone marrow supplies them until there is a balance 
between supply and demand. 
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EXPERIMENTAL PROCEDURES 


Fecal peritonitis was produced in white mice, white rats, and 
rabbits by injecting a 24 hour broth culture of Escherichia coli 
(B. colt) suspended in gum tragacanth 2.5 per cent intraperi- 
toneally. In all, fifteen animal experiments were conducted. 
The results in any experiment were comparable with the rest 
with but one exception. At first we were interested merely in 
the peripheral blood of mice and rats so treated, the results of a 
typical experiment being recorded in table 1. 


TABLE 1 


Tue PERIPHERAL BiLoop IN A NorRMAL Mouser AFTER INJECTION WITH 
0.1c.c. OF A SUSPENSION OF Esch. coli In Gum TRAGACANTH 


POLYMORPHON UCLEARS 

TIME LEUKOCYTES LYMPHOCYTES gg 

Mature Young 
hours per cent per cent per cent 
0:00 7,900 56 10 34 8 ,800 
1:00 2,900 50 24 26 8 ,500 
2:00 3,100 20 48 32 8 ,600 
3:00 7,500 12 68 20 8,900 
4:00 3,400 8 84 8 
4:15 Animal died 


From the group of experiments of which the one reported in 
table 1 is typical, the following data was obtained: 

(1) During the first hour following injection there was a drop 
in the number of leukocytes in the peripheral blood varying from 
15 to 60 per cent, the mean being 35 per cent; one case showed no 
initial drop. (2) Following the drop in the leukocyte count one 
animal failed to reach the initial level, two just reached it, while 
in the others it rose as high as three times the initial level; the rise 
in the median case was 1.75 times the initial count. (3) There 
was a marked shift to the left of the nuclear index which attained 
its maximum in 3 to 4 hours after injection. 

Fecal peritonitis was produced in rabbits (tables 2 and 3) in the 
same way. 

From these experiments we noted: 
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(1) The initial drop during the first hour was over 50 per cent. 
(2) The shift to the left of the nuclear index was marked. 
(3) The peritoneal exudate showed pleocytosis. 


TABLE 2 
THE PERIPHERAL BLOOD AND PERITONEAL EXUDATE IN A NORMAL ADULT RaB- 
BIT AFTER THE INTRAPERITONEAL INJECTION OF 20.0 c.c. OF A SUSPENSION OF 
24 Hour Brorn Cuttrure oF Esch. coli In GuM TRAGACANTH 2.5 PER CENT 


PERIPHERAL BLOOD ff PERITONEAL EXUDATE 


Polymorphonuclears Polymorphonuclears 
Lympho- Lympho- 

Leukocytes cytes cytes 

Mature Young Mature Young 


hours per cent per cent ,| percent per cent per cent per cent 


0:00 38 7 
1:00 8 0 2 
2:00 12 15 6 
3:00 31 35 38 
4:00 9 53 65 
5:00 28 60 68 
6,00 60 30 37 
7:00* Not estimated Not estimated 


* Animal survived. 


TABLE 3 
THE PERIPHERAL BLOOD AND PERITONEAL EXUDATE IN A NORMAL ADULT RABBIT 
AFTER THE INTRAPERITONEAL INJECTION OF 20.0 c.c. OF A SUSPENSION OF 
24 Hour Brotrxu Curture or Esch. coli Gum TRAGACANTH 2.5 PER CENT 


PERIPHERAL BLOOD PERITONEAL EXUDATE 


Polymorpho- Polymorpho- 

nuclears Lympho-| Mono- nuclears Lympho-| Mono- 
| oytes cytes | oytes cytes 
Mature} Young Mature] Young 


hours per cent|per cent) per cent | per cent per cent\per cent) per cent | per cent 


0:00 | 8,200 7 69 
1:00 | 3,400 17 52 
2:00 | 3,400 34 48 
3:00 | 2,100 49 32 
4:00 | 3,600 52 34 
5:00* | 6,950 60 28 


* Animal died. 


In an attempt to exclude the possible toxic effect of Esch. cola 
on the bone marrow a chemical peritonitis was produced by 


TIME 

10 

13 

3 

7 

6 

9 

Leuko- 
cytes 

6 800 0 0 100 0 

5 1,500 | 75 5 20 0 

3 3,200 | 78 10 12 0 

5 2,700 | 49 38 10 3 

6 5,100 | 21 67 10 2 

5 4,300 17 72 9 2 
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injecting aleuronat 5 per cent in gum tragacanth 3 per cent intra- 
peritoneally. 


TABLE 4 


THE PERIPHERAL BLOOD AND PERITONEAL EXUDATE IN A NORMAL ADULT RABBIT 
AFTER THE INTRAPERITONEAL INJECTION OF ALEURONAT 


PERIPHERAL BLOOD PERITONEAL EXUDATE 


Polymorpho- Polymorpho- 

nuclears {Lympho-| Mono- nuclears Lympho-| Mono- 
cytes cytes cytes cytes 
Mature| Young Mature| Young 


hours per cent|per cent| per cent | per cent per cent|per cent) per cent | per cent 


0:00 | 9,000) 32 48 12 0 0 
1:00 | 16,100} 50 33 74 
2:00 | 6,800} 43 15 59 
3:00 | 9,400} 26 22 39 
4:00 | 14,400} 19 20 34 
5:00 | 9,100) 14 23 18 
6:00 | 13,900} 11 18 13 
22:00*| 9,400} 52 20 38 


* Animal survived. 


TABLE 5 


THE PERIPHERAL BLOOD AND PERITONEAL EXUDATE IN A NORMAL, NON-IMMUNE 
Dog witn PERITONITIS* 


PERIPHERAL BLOOD PERITONEAL EXUDATE 


Polymor- Polymor- 
Leuko- | Lympho- {Epithelial | Lympho- 
cytes cytes | Leukocytes — cells cytes 


Monocytes 


hours per cent per cent per cent per cent per cent per cent 


0:00 | 22,150 76 °4 
1:00 6 ,950 45 55 1,300 81 
2:00 4,600 38 62 6,200 86 
3:00 3,400 10 90 27 ,750 90 
4:00 2,350 34 66 26 ,950 91 
5:00 4,150 50 50 26 ,300 95 
6:00 4,500 50 50 14,900 89 
7:00 6 ,800 62 38 14,100 80 
7:45f | 7,400 68 32 14,400 86 


© 
Coron hd on 


* Steinberg and Snyder. 
+ Animal died 7? hours after onset of peritonitis. 


The results in this experiment (table 4) were similar to those 
obtained in the others with the exception that in this case the cell 


TIME 
cytes 
| 
TIME | 
1 
7 
10 
6 
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count of the peritoneal exudate ran much higher because the 
leukocytes were not destroyed when they poured into the peri- 
toneal cavity. 

Our experimental data are comparable to that obtained by 
Steinberg and Snyder® working on dogs (table 5). 


CONCLUSIONS 


A shift of the neutrophiles to the left was a constant phenom- 
enon in our animals and thus further evidence is added to the 
value of the nuclear index. In acute diffuse experimental peri- 
tonitis there is a decrease in the number of leukocytes at the end 
of the first hour. This decrease we attribute to a withdrawal of 
leukocytes from the blood into the peritoneal cavity. It is 
assumed that the low blood counts seen in early peritonitis in 
humans is the same phenomenon we have produced experimen- 
tally. If this mechanism is understood the low leukocyte count 
found early in many cases of acute peritonitis, suppurative 
processes in other serous cavities, and possibly in pneumonia 
assumes a definite diagnostic importance hitherto unappreciated. 
Withdrawal aleukocytosis should be considered the mechanism 
in the surgical abdomen when the percentage of juvenile cells is 
definitely increased although leukocytosis is absent. 
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ON THE INITIAL LESION IN TREPONEMATOSIS 
FRAMBOESIANA* 


C. S. BUTLER 


Rear Admiral (M. ©.) U. S. Navy, U. S. Naval Medical Supply Depot, 
Brooklyn, New York 


Few diseases have been so maligned in their description as has 
framboesia. This holds for every part of the medical description 
of this condition. Those who have worked principally with 
animals and Treponema pertenue almost without exception 
maneuver themselves into the position of asking the profession 
to accept their findings for the particular animal just as if the 
experimentation had been performed upon man. Thus the 
Manila group would desire that their findings upon monkeys 
apply in their entirety to the human being. And the Baltimore 
group would ask that their findings in rabbits be accepted com- 
pletely as proving yaws a distinct entity. Such reasoning leads 
to the most interesting of paradoxes, that in which ‘‘the tail wags 
the dog.”’ 

Based on their work on monkeys the Manila investigators 
decided that treponematosis framboesiana (yaws) was a simple 
disease of little consequence—‘“‘the easiest of all constitutional 
diseases to cure.”’ ‘The organism of yaws is ectodermotropic 
and finds its home in the outer layers of the skin while 7’. pallidum 
is mesodermotropic and attacks all the organs of the body but 
prefers the mesodermic tissues.’’? (Sch6bl and Hasselmann. ) 

In contrast with this opinion, is the one given by that master 
of the clinical description of yaws, J. Numa Rat? whose work was 
done upon human beings. In part he thus describes the osteo- 
copic pains of secondary yaws: 


When the pains are severest, they are like those which accompany dengue 
the patient is then compelled to remain for weeks in bed, unable to move the 


* Read before the Brooklyn Surgical Society meeting at the U. 8. Naval 
Hospital, December 6, 1934. 
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limbs, as if the joints were affected with rheumatism. The pains, which are 
less during the day, become more severe at night with the return of the fever. 


Numa Rat was speaking of human yaws which is quite different 
from animal yaws. Monkeys, for example, may not have osteo- 
copic pains, but if they did have, there is no way of finding it out. 

This brief description gives the coup de grace to all those 
assertions about 7’. pertenue loitering around in the skin during its 
course, for these pains are due to the action of the virus upon the 
bone and periosteum. The fever which accompanies these pains 
is likewise constitutional, and so is the anemia. Not only is this 
work on animals deceiving, but papers dealing with human yaws 
and attempting to substantiate such animal work, give a strained 
picture of framboesia after the primary and secondary periods 
have passed and the patient has gained all the immunity which 
the infection affords when ‘‘uncomplicated”’ by drug treatment. 
Such a distorted picture of human yaws is that given in the 
paper by Wilson. Numa Rat’s description of late yaws is like 
many of Wilson’s atypical cases. 

When the experimental animal happens to be the rabhit, the 
investigators are apt to find conclusive evidence regarding some 
features of the human disease. Two papers illustrating this are 
those of Turner and Chambers.‘> In the first paper they pro- 
posed to carry out investigations “designed to throw light upon 
the question whether yaws and syphilis are identical diseases.”’ 
In the second paper Turner and Chesney were able to state the 
“purpose of their investigation was to obtain spirochaetes from 
cases of yaws and also from cases of syphilis encountered in the 
same locality and to observe the behavior of their organisms in 
animals with a view to determining whether experimental yaws 
differed from experimental syphilis when both diseases were arti- 
ficially produced by infection with organisms coming from the 
same part of the world.” 

After reviewing the work of others upon the effects of T. per- 
tenue inoculated into rabbits, much of which did not correspond 
with their own, these investigators describe the results of their 
research upon several strains of 7’. pertenue secured from the skin 
lesions of florid yaws and of one strain of 7’. pallidum secured from 
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a genital lesion. These several strains were all from Haitian 
natives. It is presumed the pertenue strains came from country 
natives and the pallidum strain from the genital lesion of a city 
dweller. All except one of the pertenue strains died out soon 
after arriving in Baltimore. So that the research consisted in 
comparing these with one strain of pallidum treponemes from 
Haiti and with several pallidum strains from other sources. The 
author’s conclusions were: 


No differences were noted in the experimental infection in rabbits inoculated 
with the eight strains of yaws virus. The disease picture produced by the yaws 
virus presented striking and for the most part constant differences, from that 
produced by the Haiti strain of syphilis. The Haiti strain of syphilis gave rise 
to an experimental disease in rabbits which was similar in every way to that 
produced by several strains of syphilis virus isolated in the temperate zone. 


In the discussion of their results, the authors make statements 
which in my opinion are not justified by the protocols for the 
following reasons: 

(1) The penile chancre is usually different as regards sclerosis 


from the chancre produced by the same strain of 7’. pallidum when 
inoculated upon the glaborous skin.! 

(2) The author’s only index that their Haitian strain of T. 
pallidum was syphilitic was that they got it from a sclerotic penile 
lesion. This man may and probably did acquire his penile 
chancre from the genital lesions of a case of so-called yaws. 

(3) In human beings there are several varieties of chancre. 
The so-called hunterian one does not exhaust the varities by any 
means. Hutchinson has remarked “‘How rarely in the female do 
we meet with a healthy type of the indurated sore.’”’? An impor- 
tant type of chancre we formerly knew nothing about also is that 
occurring upon the cervix uteri. 

The strains of 7’. pertenue under investigation by Chesney and 
Turner gave rise to more insignificant lesions both in the skin and 
testicle than did their strains of 7. pallidum. I contend that 
yaws so-called is syphilis acquired usually by innocent contact. 
Doubtless the strains of 7. pertenue investigated by Chesney and 
Turner had been transferred innocently through many genera- 
tions in Haitians. Treponema pallidum thus transferred would 
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doubtless have conferred upon it certain characters of a tempo- 
rary or maybe permanent nature, particularly true when trans- 
ferred to an animal other than its normal host. We have an 
exact parallel in what obtains in smallpox when its virus is 
transferred to the calf. It is generally considered that the virus 
in the calf is the real virus of small pox, hence we must guard 
against the use of calf lymph too soon in the process of passage 
lest it produce generalized smallpox in those vaccinated. How- 
ever, if passed through the calf a sufficient number of generations, 
the virus then apparently produces a local lesion in man with a 
generalized, acquired, active immunity to smallpox. This surely 
is a more striking case of a character becoming confirmed by 
laboratory methods than that Treponema should show in rabbits 
a variation which is well within the normal variation for chancres 
when the organism is parasitic upon man, its normal host. Who 
has failed to note the frequency of insignificant, non-sclerotic 
genital lesions which nevertheless prove to be the fatal fore- 
runners of constitutional syphilis? Furthermore, of the few 
strains of Treponema pertenue studied in European and American 
laboratories, some as noted by Chesney and Turner have already 
reverted to the orthodox pallidum type in rabbits. Chesney 
himself has shown how lush and luxuriant the chancre may grow 
when inoculated upon granulating tissue in the rabbit (and this 
too reminds one of the gigantic lesion of smallpox when inoculated 
upon the scarified belly of the calf). But the author would not, 
we believe, contend that this aberration argued against T'repo- 
nema pallidum being the cause. 

(4) The tendency to make of yaws an animal disease rather 
than a human one is nowhere more clearly shown than where, 
under the heading, ‘‘Generalized Lesions,’ the authors compare 
the bone, skin and eye lesions caused by inoculations with palli- 
dum, with these same for the inoculations with pertenue. All 
animals inoculated with pallidum gave a certain percentage of 
such lesions. They remark: “Among 87 yaws animals similarly 
studied not one exhibited lesions of the skin, bone or eyes.” It is 
unnecessary to comment upon the fact that in the normal host of 
Treponema pertenue, these are the very tissues and organs most 
often and severely affected. 
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(5) Again these investigators place much significance in the 
fact that the incubation period in animals inoculated with per- 
tenue was apparently longer than in those inoculated with palli- 
dum. Numa Rat gives the average period elapsing between 
inoculations of framboesial material into human beings and the 
appearance of the framboesial initial lesion as from three to ten 
weeks, ‘“‘the former being the most usual duration of that period.” 
This depends in a measure upon dosage, strain and host and as 
these factors cause slight variation in the incubation period even 
when a single strain of JT. pallidum infects different human 
beings, it would seem that such comparisons in experimental 
animals should have little value. 

The authors found the principal differences between pertenue 
and pallidum strains upon intratesticular and intradermal inocula- 
tions. In the testicle pertenue strains produced a granular 
periorchitis while pallidum strains produced diffuse enlargement 
of the testis or the appearance of a solitary indurated nodule. 
After intracutaneous inoculation pertenue strains produced an 
insignificant erythematous lesion which after a few days desqua- 
mation of scales began to subside. In contrast the intradermal 
inoculation of pallidum strains give a definite elevated, indurated 
chancre. The authors hint at the granular periorchitis in inocu- 
lations with pertenue being nodular and not unlike testicular 
lesions due to pallidum in some cases. This suggests a difference 
in degree rather than of character. Syphilis is one of the infective 
granulomata and its early lesions must be miliary before they fuse 
into a nodule. 

As regards the size and induration of the intradermal inocula- 
tions it may not be amiss to quote what Stokes* has to say upon 
the subject: 


“Much of the factor of error now existing in the diagnosis of early syphilis is, 
we believe, the product of the survival of antiquated morphological notions 
of the appearance of the chancre as an aid to diagnosis and the persistence 
of the habit of teaching medical students the untrustworthy differential criteria 
of prespirochetal days. If the medical student will learn that there is no way 
to identify a genital lesion except by the darkfield, the local and the blood 
Wassermann reactions, he will be a much safer servant of the public than with 
his present equipment of half-truths about induration, erosion, multiplicity, 
painlessness, and so forth.”’ 


236 Cc. 8. BUTLER 


If now induration is so unimportant as an index of specificity in 
man, why should it have any great importance as an index of 
specificity in animal syphilis? 

A few words regarding the incidence of initial lesions in trepone- 
matosis framboesiana. They are just as frequent as in trepone- 
matosis syphilitica. However, owing to the .usually innocent 
transfer of the framboesial infection and to the fact that it most 
often occurs during childhood, the sore often appearing upon the 
extremities, it is difficult to get any dependable history. This is 
aggravated by the fact that yaws is an interpretation of trepone- 
matosis given by the lowest, most laggard strata of human life. 
In every disease the history is all important. In this one for the 
above reasons it is hopeless to expect any history which can be 
depended upon. Among these primitives little attention is paid 
to children except to fondle and mouth them. A child after being 
weaned and from then until it can fight for its own food, is a 
pitiable unit of society. He shares the sins, ‘‘shankers’’ and 
sickness of the community, and as no treatment is ever given him 
for his treponematosis, when he comes to sexual maturity, he has 
either cured his syphilis by his ‘‘own efforts’ or has latent or 
symptomatic syphilis. This vast mass of the world’s population 
belonging mostly to that branch which Kipling set off as the 
White Man’s Burden, has never had its type of syphilis studied 
as toimmunity. The women do not abort with their pregnancies 
as Europeans with syphilis do. The framboesiologists say with 
no data upon which to base their assertions that ‘“‘yaws is never 
congenital.”’ It is a study of immunology in this mass of un- 
treated syphilitics, that is such a basic need in medicine today. 
It is my belief that such a study will furnish the answer to the 
question, ‘‘What is yaws?” This answer will not be furnished by 
a histologic study of the results of inoculation of treponemata into 
animals, the immune reactions of which animals show no differ- 
ences between pertenue and pallidum antigens when used to pro- 
duce their immune state. 

In conclusion it will be helpful in understanding the point of 
view here presented regarding yaws if one remembers the 
following: 
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(1) Among people with primitive habits in personal hygiene, 
syphilis, a chronic constitutional disease, becomes one of the 
exanthemata of childhood. 

(2) Habits as to treatment and personal cleanliness of civilized 
man, make a venereal disease of syphilis. 

(3) Yaws is not a distinct pathological entity. It is the result 
of two pathological processes, one inflammatory overlying a 
treponematous infiltration of the derma. 

(4) Of the several syphilides, only the roseola is essentially 
treponematous; the others are due to help from without. 

(5) It is not possible to say in the present state of our knowl- 
edge, whether among small, isolated, intensely treponematized 
and untreated populations such as that of Guam, the struggle 
between tissue cells and Treponema has not so reduced the 
virulence and invasiveness of the Treponema as to make of it a 
sub-species of 7’. pallidum or even a distinct species, Treponema 
pertenue; this depends upon whether reversion to the pallidum 
type does or does not occur. 


(6) At present the term ‘‘yaws’’ is little more than a definition 
or group-word which excludes venereal primary lesions, and 
congenitalism and stresses one of several well-recognized types of 
treponematous eruption and only one phase of that. Yaws is 
limited by definition to the tropics which for a potentially venereal 
disease makes it the only contagious, inoculable disease thus 
delimited. 
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THE RELATIONSHIP BETWEEN OXYURIASIS AND 
APPENDICITIS* 


MARGARET WARWICK 
Pathological Laboratory, Millard Fillmore Hospital, Buffalo, New York 


The presence of oxyuridsf or “‘pin worms”’ in the appendix was 
first mentioned by Still® in 1899 when he found many of these 
parasites in the appendices of children at necropsy. In 1901 
Metchnikoff* brought up the question of the relationship between 
the parasites and inflammation of the appendix. Ever since that 
time, a great controversy has existed over this question. Besides 
Metchinkoff, Rheindorf, Cecil and Bulkley, Riff, Ragine, Garin 
and Ehlers, Harris and Browne, Innes and Campbell, and Suzuki 
have favored the view that there is a definite causal relationship 
between the presence of the parasites in the appendix and inflam- 
mation of that organ. 

As opposed to these observers, Aschoff, Hueck, Brauch, Fisher, 
Bloom, Drigalski and Koch, Schrapel, McLean, Eastwood, 
Steichele, and Wood have all agreed that the presence of the 
worms within the appendix is rarely the cause of an inflammatory 
reaction. On a middle ground between these two opinions, are 
Hippins and Lewinson, Wagner, Ssolowjew and Jaroschleka, who 
believe that the parasites can cause minute lesions in the mucosal 
coat which may allow bacteria to enter with the fecal contents 
into the wall and cause inflammation. Some observers have 
found the parasites within the wall, and have concluded that, 
besides having an irritating effect themselves, they can carry 
infective material with them down into the deeper layers of the 
appendix and so cause an inflammation. 

In 1933 Gordon® studied this subject exhaustively from a 


* Read before the New York State Association of Public Health Labora- 
tories, Rochester, New York, May 7, 1934. 

+ Parasitologists regard Enterobius vermicularis as the correct name for the 
species. 
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pathological point of view and concluded that these parasites do 
not cause inflammation, that they are only very rarely associated 
with inflammation, and that they cause no characteristic patho- 
logic lesions in the appendix. By a careful comparison with 
control material he concluded that the presence of the oxyurids 
was not associated with catarrh, with hyperplasia of the lymphoid 
tissue, with fibrosis or with local eosinophilia. But his material 
was not suited to careful clinical analysis and he makes no deduc- 
tions concerning the relationship of the clinical symptoms to the 
presence of the parasites within the appendix. 

Therefore, it seems that a careful clinical and pathological study 
of even a small series from a general hospital might be of interest. 


TABLE 1 
INCIDENCE OF APPENDICEAL OXYURIASIS 
YEAR INCIDENCE OF OXYURIDS 
number per cent 
1929 §21 202 2 1.0 
1930 644 427 6 1.4 
1931 657 402 6 2.0 
1932 722 462 10 2.0 
1933 652 418 11 2.0 
1934 641 433 10 2.3 
NORGE 3 ,837 2,344 45 1.9 


At the Millard Fillmore Hospital, during the past 6 years, 3837 
appendices were removed and examined both macroscopically 
and microscopically. Some of these had been opened by the 
surgeon, and the contents of the lumen scraped away, others 
showed the lumen to be obliterated by fibrous tissue while in 
others, the contents of the lumens had disappeared during the 
imbedding and staining. This left only 2344 where the contents 
of the lumen could be studied in relation to the appendix. Among 
these 2344, forty-five or 1.9 per cent showed the presence of oxy- 
urids. Gordon® had found an incidence of 1.05 per cent in his 
series reported in 1931, and 1.19 per cent in 1933, which made him 
conclude that the condition was becoming more frequent. ‘That 
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opinion was borne out by this series where the incidence rose 
from 1 per cent in 1929 to 2.3 per cent in 1934 as shown in table 1. 
The incidence is probably much larger than this, because it is 
impractical to make serial sections of each appendix and only 
luck can cause the section to be taken at the exact level of the 
parasite. In this series, two sections were made of each appendix, 
one at the tip and the other at a point which seemed to present the 
maximum amount of congestion. It is easy to believe that 
parasites might be situated in between these two levels and so 
escape detection. 


TABLE 2 
AGE oF PATIENTS 
(45 cases) 


INCIDENCE INCIDENCE 


number per cent number 


PD COD 


AGE 


The ages of the affected patients are shown in table 2. They 
varied from 6 to 34 years, averaging 18. Eighteen or 40 per cent 
were under 16 years of age while twenty-seven or 60 per cent were 
over 16 years of age. So, less than half of the cases occurred in 
children in spite of the fact that oxyuriasis is usually considered to 
be an affection of childhood. It is of further interest to note that 
28.8 per cent of the patients were over 20 years old; 15.4 per cent 
were over 25 years of age and 6.6 per cent were over 30. 


SEX 


Of the forty-five cases, forty-two or 93 per cent occurred in 
females and only three or 7 per cent were found in males. For 


YEARS 
per cent 

6 
7 
9 
10 
11 
12 
14 
15 
16 
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this, there is no apparent reason except the fact that more appen- 
dices are removed, incidently with other tissues, in females than 
in males. However, in the total series of 3837 appendices the 
ratio of males to females was 1 to 3 while in the patients affected 
with oxyurids it was 1 to 15, showing that females are actually 
more frequently affected. 


SYMPTOMS 


The symptoms of the patients varied greatly, but can be 
grouped under a few general heads. The largest number, twenty 
or 44 per cent, gave a history of recurrent attacks of abdominal 
pain of varying degrees of severity, extending over a long period of 
time, for at least one year. In one of these there was a final attack 
which persisted for about a week and brought the patient into 
the hospital for an appendectomy. In another there was a final 
severe attack of abdominal pain of less than two days duration 
before operation. Twelve or 27 per cent had had acute attacks 
of pain of less than 2 days duration, which were so typical of an 
attack of acute appendicitis as to cause the organ to be removed. 
About the same number, eleven or 24 per cent, gave a history of 
steady pain for intervals varying from one week to one month 
before operation and only one of these had had recurrent attacks 
of pain before this. In studying the symptoms of this group, it 
is evident that there are no symptoms caused by oxyurids which 
can distinguish their presence from acute appendicitis. A small 
group, three or 8 per cent had a history of vague abdominal pains 
and backache extending over a long period of time and not typical 
of any single pathological condition. Only two or 4 per cent had 
had no pain at all. One of these cases was operated upon for an 
inguinal hernia. ‘The appendix, which contained oxyurids, was 
present in the hernia sac. The other was a case of hysterectomy 
for large fibroids and a dead fetus, where the appendix was 
incidentally removed. 

The most interesting and baffling group of these cases were the 
ones with acute symptoms appearing within two days of the 
operation. A careful analysis of these was made to determine, if 
possible, the reason for the acute pain. One of these was a case 
of acute pyelitis diagnosed just after the appendix was removed, 
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and two others did have an acute inflammation of the appendix. 
But there were nine others in which the pain remained unex- 
plained by the findings in the appendix. Of these only two had 
increased leucocyte counts; 13,000 and 28,300 respectively, the 
latter in a child only 7 years of age. Three had temperatures of 
100°, one of 99° and in four the temperature was normal. In 
none of these appendices were even superficial small lesions found. 

Aschoff,!:? Hueck,* and Brauch? believe that the activity of the 
worm, which is a foreign body, might cause painful contractions 
of the muscular wall of the appendix which would simulate the 
symptoms of acute appendicitis, so they suggest that a surgeon 
should wait for the presence of fever before operating on a case of 
suspected appendicitis. But in this small series, a temperature of 
100° would not rule out the presence of parasites. However, of 
the nine having acute symptoms with no demonstrable lesions 
in the appendix, five had unusually large worms in the lumen 
which was otherwise empty. If parasites could, ever cause 
painful contractions of the appendiceal wall, it would be when a 
large worm was present in an empty lumen. In another patient 
there was a group of several parasites between the mass of firm 
feces in the center and the mucosal surface and these could have 
irritated the wall by their movements. Small parasites wedged 
in between the wall and firm masses of fecal material could hardly 
be capable of enough activity to cause contraction of the muscular 
wall. 

Wood"? mentions the absence of vomiting as a point in differen- 
tiation between oxyuriasis and acute appendicitis, but in this 
series of forty-five, nineteen or 42 per cent had vomiting with 
their attacks of pain, and an equal number had spasm of the 
abdominal muscles or tenderness in the right lower quadrant. 
Nineteen or 42 per cent had tenderness without spasm, and only 
three or 7 per cent had neither spasm or tenderness. Therefor 
it seems that there are no symptoms or absence of symptoms 
which will distinguish oxyuriasis from acute appendicitis. How- 
ever, it is the experience of every surgical pathologist that in the 
appendices which he examines a certain number fail to show 
pathologic lesions at all commensurate with the acute clinical 
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symptoms which seemed to justify the appendectomy. Similar 
cases may have oxyurids in the lumens of the appendices as an 
accidental finding. 

The clinical pre-operative diagnoses are shown in table 3. 
Slightly less than half came in with a diagnosis of acute or sub- 
acute appendicitis while 40 per cent had a clinical diagnosis of 
chronic or recurrent appendicitis. Only five or 11 per cent came 
in for operation upon organs other than the appendix. 


TABLE 3 
CLINICAL PREOPERATIVE DIAGNOSIS 
(45 cases) 
DIAGNOSIS INCIDENCE 
number per cent 
TEMPERATURE 


On admission the temperature varied from 98° to 103°. The 
largest number, thirty-four or 75.5 per cent, had a temperature 
not above 99°, which is of no consequence, particularly in children 
and only eight had a temperature of 100°. In the three others 
with higher temperatures, 101°, 102° and 103° respectively, there 
was another reason for leucocytosis. One was the case of pyelitis 
already mentioned and the other two really did have an acute 
suppurative inflammation of the appendix aside from the presence 
of the parasite in the lumen. This leaves only eight or 19.5 per 
cent with an unaccounted-for fever of consequence, and that of 
only 100°. In this series, at least, the presence of the oxyurids is 
but rarely associated with fever. 


LEUCOCYTE COUNT 


Unfortunately, the leucocytes were counted in only nineteen 
of the forty-five cases and these are shown in table 4. Of the 
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nineteen, nine or 47 per cent were normal, two had 10,000 which 
could be considered within normal limits and eight or 42 per cent 
had increased numbers of leucocytes with an average of 11,520 
in those counted and 12,200 in those above normal. It is of 
interest to find that in none of those was there any marked 
increase in eosinophiles. In only three were any found, and of 
these, one showed 3 per cent and two showed 2 per cent each. 
Two of the counts were unusually high, but one of these was in a 
patient with suppuration of the appendix. The other patient 
having 28,300 leucocytes with 90 per cent neutrophiles presented 
a difficult situation to explain. This was a child of 7 years, who 
had diffuse abdominal pain and tenderness on the day before 


TABLE 4 
LeucocyTE Counts 
(19 cases) 


LEUCOCYTES 


number per cent 


Normal 47.3 
10 ,000 10.5 
12,000 10.5 
13 ,000 5.3 
15,000 15.8 
20 ,000 10.5 


operation, with nausea and vomiting. The next day the pain and 
tenderness shifted to the right lower quadrant and the tempera- 
ture reached 100°. The removed appendix showed nothing of 
interest except a large parasite in an empty lumen. This could 
have caused painful contractions of the muscle wall of the appen- 
dix, but it is a question whether, or not, it could have been respon- 
sible for the leucocytosis. 

In the remaining six patients with leucocyte counts varying 
from 12,000 to 15,100, no reason could be found other than the 
fact that these were in young people, under eighteen, who were 
more prone to leucocytosis upon slight provocation. Medlar‘’ 
has shown that there is a great variation in the normal leucocyte 
counts of normal persons. Three of the six patients had normal 
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temperatures, two had 99° and one had 100°. The symptoms of 
these with leucocytosis showed nothing different from the others, 
and only one of these had an attack of acute abdominal pain 
within two days of the appendectomy. 

In this series of forty-five, twenty-eight or 62 per cent had 
the appendix only removed, but in seventeen or 38 per cent the 
appendices were removed incidental to other tissues. Ovaries 
were removed in nine, tubes in 3, currettings from the uterus in 
two, uterus in two and kidney, cervix, and hernia sac were each 
removed in one case. And in another a suspension of the uterus 
was done. 


TABLE 5 
POSITION OF OxXYURIDS IN APPENDIX 
(45 cases) 
LOCATION INCIDENCE 
number number per cent per cent 
Between mucosa and fecal mass......... 17 37.7 
With indentation of wall.............. 4 8.8 
With indentation of wall.............. 1 2:2 
Surrounded by fecal material............ 10 22.2 
Surrounded by blood.................... 3 6.6 


POSITION OF THE OXYURID IN THE APPENDIX 


The position of the parasite in the lumen was carefully studied 
in each case and the results are shown in table 5. The largest 
number, more than a third, were situated between the edge of the 
mucosa and a firm mass of fecal material which filled the lumen. 
It seems that parasites in this position could not exert enough 
pressure on the wall to cause muscular contractions. In only two 
of these cases were there acute symptoms and in these particular 
ones, numerous parasites were present, which might have caused 
some disturbance. 

In one fourth or eleven, the parasites were found in the center 
of an empty lumen which was, in some cases, small enough for the 
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worm to be in close contact with the wall. Almost an equal 
number, ten, were entirely surrounded by fecal material and these, 
so protected, must have been inert or motionless. Four or 9 
per cent were in such close contact with the wall that they caused 
indentations in the mucosa, but these were without erosion, 
leucocytic infiltration or other evidence of tissue reaction. In 
three, free blood was in the lumen surrounding the worm between 
the wall and a central mass of fecal material. These parasites 
showed no erythrocytes within their intestinal tracts and it seems 
possible that this blood might have been due to the trauma of 
removal. It appeared to have forced the fecal material away 
from the wall, but without any liquefaction of the mass and there 
were no lesions in the mucosa at this level at least. In only two 
were pus present in the lumen, but these were the cases, already 
mentioned, with acute inflammation of the wall. 


LESIONS IN THE APPENDICEAL WALL 


As in other series which have been studied, the absence of 
characteristic pathologic lesions in the walls of the appendices 
containing the parasites, was very evident. In the 311 cases 
studied by Gordon,* he found lesions, which he could attribute to 
the parasite, in only twelve. These consisted of minute mucosal 
erosions with punctate hemorrhages, slight exudation and necro- 
sis. No such lesions were found in this much smaller series. In 
his large series, Gordon found seventy-one cases with the patho- 
logic evidence of acute appendicitis within the wall, but in none of 
these could any relationship between the presence of the parasite 
and the inflammation be found, because there was no evidence of 
mucosal involvement and the inflammation was no more pro- 
nounced at the levels of the worm, than at others. It would, 
however, be impossible to prove the innocence of the parasite 
unless serial sections were made. The oxyurid might have been 
responsible for a small defect in the mucosa which might admit 
the entrance of bacteria, and then either heal or be obscured by 
the secondary inflammation. However, in support of Gordon’s 
view, it is even more impossible to prove the guilt of the parasite. 
In this total series of 2344 appendices, 260 showed pus in the 


f 


OXYURIASIS AND APPENDICITIS 247 


lumen and of these only two or one in 130 had parasites also. 
On the other hand, of those which were not acutely inflamed, one 
in forty-eight showed the presence of oxyurids. And Gordon is 
justified in his feeling that the term ‘‘appendicopathia oxyurica”’ 
used by Aschoff and others to indicate characteristic lesions 
caused by oxyurids, can only be applied to the small superficial 
lesions which are very rarely present. 

Various observers have noticed small openings or cracks in the 
mucosa and in some there have been winding passages extending 
down into the wall. These have been the cause of much contro- 
versy and, because of the lack of tissue reaction or of hemorrhage, 
they have been thought to be due to artefacts from removal or 
embedding. Gordon found parasites within the wall of the 
appendix in thirty-three of his 311 cases. Some of these showed 
mucosal defects or breaks or even winding passages in the wall 
leading down to the parasite. Since there was never any tissue 
reaction or erythrocytes either around the worms or within the 
intestinal tracts of the parasites, he concluded that the oxyurids 
bury themselves in the wall, only after removal of the organ, in a 
vain attempt to find the warmth and satisfactory living condi- 
tions to which they have become accustomed. The breaks in the 
wall, while not true artefacts, have no clinical or pathological 
significance if Gordon’s conclusions be valid. In this series only 
two showed penetration of the wall, one into the mucosa and 1 
into the submucosa. But in this hospital, it is the custom to 
place each appendix into an icebox, directly after removal, and 
this may account for the fact that only two parasites penetrated 
the wall before they were overcome with the cold. 


CONCLUSIONS 


(1) Oxyurids were found in 1.9 per cent of 2344 appendices 
examined. 

(2) No distinguishing symptoms were found caused by the 
parasite which differentiated its presence in the appendix from 
inflammation of that organ. 

(3) It seems probable that the presence of the parasites in 
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empty lumens may cause painful contractions of the muscle wall 
which may simulate the symptoms of appendicitis. 

(4) The average age of the patients in this series was 18 and 
varied from 6 to 34 years with 60 per cent over 16 years of age. 

(5) Females were affected in 93 per cent of the cases. 

(6) Oxyuriasis, in this series, was rarely associated with a 
temperature elevated above 100°. 

(7) A leucocytosis was present in 42 per cent of the nineteen 
cases where a count was done, but there was no appreciable 
eosinophilia. 

(8) No characteristic lesions, which could be attributed to the 
presence of the parasites were found in any of these cases. 

(9) After removal of the organ the parasites may penetrate 
the wall of the appendix, but apparently not before. 
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FAMILIAL SHIFT TO THE LEFT OF THE GRANULAR 
LEUKOCYTES 


R. F. PETERSON 


Murray Clinic, Butte, Montana 


Arneth’s index and Schilling’s hemogram have often given 
invaluable information about a patient’s condition, especially in 
relation to the prognosis. In doing a large number of routine 
blood examinations it has been found that reporting blood pictures 
is of greater practical value to most clinicians if reported, ‘“‘marked 
shift to left,’’ “moderate shift to left,’’ and so forth, than if de- 
tailed hemograms are worked out. This has also the advantage of 
saving much time for a busy technologist. The technologist 
should be trained always to observe the morphology of the cell 
at the same time it is counted in the regular differential count. 
Because of such close observance, the following series of cases 
were discovered :* 


In October, 1933, a brother and sister, Chinese, were examined in the Murray 
Clinic, where it was found that both suffered from hyperthyroidism. The 
sister, 16 years old, had a basal metabolic rate of plus 70; the brother, 19 years 
of age, had a basal metabolic rate of plus 41; both presented most of the typical 
clinical signs of hyperthyroidism. After adequate preparation, both were 
operated upon and both are well at this time. 

On entrance to the hospital, the routine blood counts on both patients re- 
vealed normal numbers of leukocytes but with a marked shift to the left, involv- 
ing the eosinophils and basophils as well as the neutrophils. The two blood 
pictures were strikingly similar, and the first question was whether they had 
anything to do with the hyperthyroidism. In their family of fifteen, the mother 
and four children had had hyperthyroidism at one time or another. Blood 
examinations were obtained on the whole family except one son and his two 
children. The total leukocyte and differential counts were all within normal 
limits and eleven of the fifteen (including one grandchild) persons showed a 
strikingly similar marked shift to the left. 


* Technologist: W. G. Peterson. 
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It will be noted later that the four cases in the middle generation having or 
having had hyperthyroidism all showed the shift to the left. However, the 
mother, who also had had hyperthyroidism did not show the leukocytic changes. 


Jackson? and others have found that the blood picture in 
hyperthyroidism does not vary essentially from that in the normal 
person, and it was felt that the coincident hyperthyroidism prob- 
ably had nothing to do with the blood picture which was found. 
Neither could any literature be found which might suggest that 
the Chinese might have a tendency or characteristic of a shift to 
the left in the granulocytes. 

Figure 1 shows the observations in the family of three genera- 
tions with the members affected with the left shift as well as those 


? 


Fic. 1. DraGRAM oF Famity EXHIBITING A SHIFT TO THE LEFT 


H—Patients having hyperthyroidism; #&’ @—males and females with shift 
to left; # 9, males and females without shift to left. 


with hyperthyroidism. There has been no change of the pictures 
as long as the cases have been followed. The age of the grand- 
child was two and a half years, the ages of the middle generation 
varied from eight to twenty-six years, and the grandparents were 
in ‘their fifties. The anomaly is apparently a dominant char- 
acteristic. 

A long search revealed no literature describing a similar anom- 
aly until Burger,! gave a report on five families showing these 
characteristics. Included in these were cases which Huet and 
Jordan independently reported, and which apparently were 
discovered to be of the same family. These cases had been 
inherited through the mother’s side. Burger’s two cases had been 
carried down through the father’s side. The second generation 
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of the cases reported herewith received their anomaly through the 
father, while the third generation received it through the mother. 

Figure 2 shows a camera lucida drawing of a number of the 
typical cells from one of these cases. Cellular and nuclear out- 
lines are accurate and the nuclear and granular patterns as 
accurate as possible. If Burger’s drawings are examined, a 
striking similarity will be noted. Eosinophils have been added 
and basophils which he did not have in his drawings. 

Of the neutrophils, 8 per cent were found to have nuclei without 
evidence of attempt at segmentation. Sixty-three per cent were 
band forms of greater or less degree. ‘Twenty-nine per cent were 


Fic. 2. Camera LucipaA DRAWINGS OF LEUKOCYTES FROM ONE PATIENT 


divided into two lobes by one or rarely two fine strands. Burger 
found nuclei which were united by as many as three strands. 
Burger found no neutrophils in the affected persons with more 
than two lobes, nor did I. 

The eosinophils were equally divided between the nearly round 
nuclei and the slightly indented ones. The basophils all had 
nuclei which were rounded with very slight indentations. No 
pathology was noted in the chromatin structure of the nuclei, or 
in the granules of the respective types of cells. 

I have no explanation to offer as to the cause of the described 
characteristic, but Jordan believes it to be an anomaly of segmen- 
tation. He states that segmentation and maturation do not go 
together. 


4 
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This apparently very rare condition is not of great importance 
but some patients’ prognosis as well as diagnosis may depend on 
it. Burger relates a case where the prognosis was given as very 
bad in a case of tuberculosis with a marked shift to the left, 
whereas when it was found to be a familial characteristic, the 
prognosis was changed. | 


CONCLUSIONS 


(1) A familial shift to the left in the granulocytes in a family of 
three generations is described. 

(2) This is a rare condition inherited through either father or 
mother as a dominant characteristic. 

(3) Ina patient having a marked shift to the left not fitting into 
the clinical picture, this condition should be kept in mind. 
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ADAPTER FOR SHEARD-SANFORD PHOTELOMETER 


A. 8. GIORDANO 
531 North Main Street, South Bend, Indiana 


The purpose of this note is to describe a method whereby the 
fluid volume of the cell in the Sheard-Sanford photelometer may 
be appreciably reduced. 

This is accomplished by means of a glass adapter, shown in 
figure 1, measuring 3.4 cm. by 5.2 cm., having a center aperture of 
2.1 cm. in diameter. The most inferior margin of the aperture is 
1.1 cm. from the base. The thickness of the adapter is 8 mm. 
This adapter is made of ordinary plate glass at a cost of only a few 
cents. 


34 cms 


5.2 cm. 


Vv 


Fig. 1. ADAPTER FoR SHEARD-SANFORD PHOTELOMETER 
Made of plate glass 


When placing the adapter in the cell, the necessary volume is 
reduced from 20 cc. to about 8 cc. thus simplifying the technic of 
hemoglobin determination from venipuncture to ear or finger 
puncture since the volume of blood necessary can be reduced from 
0.1 cc. to 0.05 cc. and diluted to 10 cc. instead of 20 cc. This 
method has not introduced any appreciable errors, but has 
increased the range of usefulness in the general clinical laboratory. 
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THE GRADING OF CANCER; [TS PRACTICAL VALUE 


The variability in the malignancy of cancers in general has long 
been familiar to experienced and discerning physicians. Since 
the postulation of the theory of anaplasia by von Hansemann in 
the early 1890’s, pathologists have discussed the possibility of 
indicating the malignancy of cancer by microscopic examination. 
Attempts even were made to give it practical application, but this 
goal was only partially achieved and the theory remained for the 
most part of academic interest only. It was recognized that the 
average malignancy of one kind of cancer was higher than that of 
another kind of cancer; thus, squamous cell cancer was known to 
be more malignant than basal cell cancer, and melanotic cancer 
was known to be more malignant than the other two types. 
Furthermore, cancers of a certain kind in one situation were 
known to be more malignant than cancers of the same kind in 
another situation; thus, squamous cell cancers of the uterine 
cervix were known to have a higher average malignancy than 
squamous cell cancers of the lip, and adenocarcinomas of the 
stomach were known to have a higher average malignancy than 
adenocarcinomas of the body of the uterus. When it came to 
carcinomas of the same type in the same situation, there was no 
general appreciation of variation in their malignancy; a carci- 
noma of the lip was considered a carcinoma of the lip, a carcinoma 
of the stomach a carcinoma of the stomach, and a carcinoma of 
the breast a carcinoma of the breast, and nothing more. Observ- 
ant physicians, however, noted that papillary, polypoid, or 
elevated carcinomas were less malignant than those of the same 
kind in the same situation that were flat or infiltrating. This 
observation was attested by the late Dr. W. W. Mayo when he 
said, ‘‘A cancer that comes to you is less malignant than one that 
goes away from you.”’ 
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It is only in comparatively recent years, through careful 
cytologic studies, that concrete knowledge has been obtained 
concerning the cellular activity of cancers which has made it 
possible to express with reasonable accuracy, on a numerical or 
graded basis, the malignancy of cancers of the same kind in the 
same situation. In order to grade cancers with reasonable 
accuracy, the microscopist should be familiar with the biologic 
status of the cells of the cancer to be graded. In other words, 
one must be able to recognize whether the various cells are com- 
pletely differentiated, partially differentiated, or more or less 
undifferentiated. In the grading of cancers and of other malig- 
nant neoplasms, it is the chief aim of the microscopist to es- 
timate the proportion of cells that are more or less differentiated 
on the one hand, and those that are more or less undifferentiated 
on the other. The results are expressed in numerals from 1 to 4, 
as follows: carcinoma of grade 1 is one in which the proportion 
of differentiated cells ranges from almost 100 down to 75 per cent, 
and the proportion of undifferentiated cells from practically 0 
up to 25 per cent; in a carcinoma of grade 2 the proportion of 
differentiated cells ranges from 75 down to 50 per cent and that of 
undifferentiated cells from 25 up to 50 per cent; in a carcinoma 
of grade 3 the proportion of differentiated cells ranges from 50 
down to 25 per cent and that of undifferentiated cells from 50 up 
to 75 per cent, and in a carcinoma of grade 4 the proportion of 
differentiated cells ranges from 25 per cent to practically 0 and 
that of undifferentiated cells from 75 up to 100 per cent. 

The day is passing when the pathologist can do full justice to 
the patient by simply making a diagnosis of cancer without, if 
possible, classifying it and at the same time indicating its grade 
of malignancy according to its cellular activity. Although the 
grading of cancer has its greatest value in prognosis, it also is not 
infrequently of material assistance in determining the most 
effective therapeutic procedure in a given case. For example, 
since grade 1 cancer of the lip almost never metastasizes, the 
removal of the regional lymph nodes is not indicated in the large 
majority of cases and adequate surgical excision of the primary 
lesion results in a clinical cure in practically all cases. At the 
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other extreme, grade 4 cancers of the lip, in which the incidence of 
regional metastasis is high, should not, in the face of clinical 
evidence of metastasis, have the regional lymph nodes surgically 
removed, as experience has shown that a clinical cure from such a 
procedure is very infrequent. The lymph nodes in such cases are 
best treated by irradiation. Surgical excision of the regional 
lymph nodes in cancers of the lip of grades 2 and 3 is usually 
advisable, and the procedure is often effective in spite of micro- 
scopically proved metastasis. Squamous cell epitheliomas of the 
urinary bladder of grades 1 and 2 are usually fulgurated, while 
such epitheliomas of grades 3 and 4 are usually treated in a more 
radical manner. Moreover, the grade of malignancy is proving 
to be a very important deciding factor in the choice of therapy in 
cases of cancer of the rectum. In view of the fact that the 
grading of cancer is at present playing such an important rdéle in 
the choice of therapy, it is well to remember that, technical and 
anatomic factors being equal, the radiosensitivity of cancer in 
general is proportional to its grade of malignancy. 

It has been well established that the prognosis concerning 
cancer in general is by and large closely related to the degree of 
malignancy. In making a prognosis it goes without saying that 
well informed physicians take into consideration a number of 
factors; however, I do not hesitate to state that the grade of 
malignancy is by far the most important one. 

A. C. BRopERs. 
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NEWS AND NOTICES 


The Program Committee takes pleasure in announcing the 
following tentative program for the Atlantic City Convention. 
The meeting will be held in the Hotel Madison. 


PROGRAM 
Friday, June 7, 1935, 9:00 A.M. 
Hotel Madison—Solarium, Top Floor 
Call to Order 


Short Business Session 


The Bleeding Time. L. M. Tocantins, Philadelphia, Pa. 

The Relationship of Hemolytic Streptococcal Infection to Granulopenia. (A 
Case Report.) JoHn W. Gray, Newark, N. J. 

Further Studies in Experimental Granulopenia. With particular Reference to 
Sulphydryl (Glutathione) Metabolism. Francis P. Parker and Roy R. 
KrackE, Emory University, Ga. 

Hyperproteinemia, Autohemagglutination, and Renal Insufficiency in Multiple 
Myelomatosis. Atvin G. Foorp, Pasadena, Calif. 

The Vaccine Treatment of Acute Anterior Poliomyelitis of Monkeys. JoHN 
A. Kotmer, Philadelphia, Pa. 

The Value of the One-hour Two-dose Dextrose Tolerance Test (Exton) in the 
Early Diagnosis of Diabetes Mellitus. H.T. Ketiy, JosepH BEARDWOOD, 
Jr. and Kennetu Fow er, Philadelphia, Pa. 

Urinary Sugar Analysis. W.G. Exron and A. R. Ross, Newark, N. J. 

Bilirubin Concentrations in the Human Gallbladder. Norman W. ELTon, 
Reading, Pa. 

Toxicology in Children. A. O. GeTrLer and A. V. St. Groraz, New York, 

Blood Phosphatase, Its Value in Differential Diagnosis of Bone Pathology. 
AsHur Yacupa, Newark, N. J. 

Recent Observations on Leukopenic Infectious Monocytosis with Special Refer- 
ence to Drugs. Haroup A. Apex and N. Rosentuat, New York, N. Y. 

The Nature of the Heterophilic Antibodies in Infectious Mononucleosis. I. 
DavipsouN and PHorse H. WALKER, Chicago, Il. 

The Rose Bengal Test of Liver Function as Adapted to the Sheard-Sanford 
Photelometer. A. S. GiorpANo and Deane Eacer, South Bend, Ind. 
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Friday, June 7, 1935, 2:00 P.M. 
Cholesterol Symposium 


The Determination of Cholesterol in the Clinical Laboratory. JoHN G. REINn- 
HOLD. 

Cholesteroluria in Bright’s Disease. Maurice BruGcer, New York City. 

Plasma Cholesterol in Glomerulonephritis and Other Terminal States. A. Can- 
TARow and Strantey G. McCoot, Philadelphia, Pa. 

The Cholesterol Partition of the Blood in Hepatic and Biliary Diseases. EMAN- 
vEL Z. Epstern, New York, N. Y. 

The Role of the Pathologists in a Non-Teaching Hospital. Turo. J. CurPHEy, 
Brooklyn, N. Y. 

Necessary and Unnecessary Laboratory Examinations. G.L.Scuapr, Spring- 
field, Mass. 

Laboratory Studies on Allergic Children. Lewis W. Brown, Newark, N. J. 

The Specificity of Wassermann Antigens in Relation to Rate of Dilution. 
ARTHUR J. CASSELMAN, Camden, N.J. 

Sternal Bone Marrow Studies in Infectious Mononucleosis. Wm. FREEMAN, 
Worcester, Mass. 


Friday, June 7, 1935, 6:00 P.M. 
Supper at Hotel Madison—North Dining Room 


Round Table Discussion 


Presentation of the official report of the study for the evaluation of serodiag- 
nostic tests for syphilis in the United States. R.A. VoNDERLEHR, Passed 
Assistant Surgeon, Washington, D.C. 

A Blood Case. F.M.Jouns, New Orleans, La. 

Moving Pictures of general interest. 

Moving Pictures on the vaccination against infantile paralysis. JoHNn A. Kot- 
MER, Philadelphia, Pa. 


Saturday, June 8, 1935, 9:00 P.M. 


Presidential Address. Certification of Clinical Pathologists. FRepERIcK H. 
Lams, Davenport, Ia. 


Tumor Symposium 


The Anthracene-Containing Compounds: Their Chemical Relations and Their 
Growth Effects. T. F. Lavine, Philadelphia, Pa. 

Recent Advances in Radiology in Relation to Tumor Treatment. GrorcE E. 
PFAHLER, Philadelphia, Pa. 

Peripheral Neurogenic Tumors. N. CHANDLER Foor, New York, N. Y. 

The Sero-Diagnosis of Malignant Tumors. I. Davipsoun, Chicago, Ill. 
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Zoological Distribution of Tumors. Batpwin Lucke. 
Genetics plus Environmental Influence in Experimental Cancer. Ciara J. 
Lyncu, Rockefeller Institute, New York City. 


Saturday, June 8, 1935, 2:00 P.M. 


Tissue Diagnosis During Operation. Reliability of Terry’s Supravital Tech- 
nique in 1030 biopsies. C. ALEXANDER He.Liwiec, Wichita, Kansas. 
Cytological Studies of Malignant Tumors. EmMerricH von Haam and H. 

ALEXANDER, New Orleans, La. 

A Pathological Study of “So-Called Dental Tumors.”’ CHARLES G. DARLING- 
TON and Louris L. LerKowrtz, New York, N. Y. 

Diffuse Decidual Hyperplasia of the Endometrium in the Absence of Preg- 
nancy. H.L. Rerm#art, Columbus, Ohio. 

A Proposed Standard Laboratory Examination in Preparation for Intraocular 
Operations. F. M. Jonns, New Orleans, La. 

Air Embolism. Tuos. A. Gonzates, New York, N. Y. 

Silicosis. Henry C. Sweany, Chicago, Ill. 

Pathological Changes Produced by Accurately Controlled Artificial Fever (As 
observed in Clinical Cases and the Experimental Animal). Frank W. 
Hartman and R. C. Masor. 

Gaucher’s Disease. Norbert Enzer, Milwaukee, Wis. 

Qualitative Changes in the Leukocytes. Russe, L. Haven, Cleveland, Ohio. 

The Experimental Background and the Clinical Application of the B. coli and 
Gum Tragacanth Mixture (Coli-Bactragen) in Prevention of Peritonitis. 
BERNHARD STEINBERG, Toledo, Ohio. 


Saturday, June 8, 1935, 7 :30 P.M. 
Annual Banquet 
Hotel Madison—North Dining Room 


Evening Address—‘‘Recent Advances in Cancer Research.” CLARENCE Cook 
LittLe, Managing Director of the American Society for the Control of 
Cancer, Bar Harbor, Maine. 


Arrangements have been made with railroads for reduction of 
fares and the certificates of reduction will be mailed by the Secre- 
tary in his circular letter to all members. 

It now appears that about 125 men will avail themselves of the 
opportunity to study tumor pathology at the New York Sym- 
posium. On account of the large number, members who live 
near New York are asked to bring their own microscopes. 


NEWS AND NOTICES 


ACADEMY OF PHYSICAL MEDICINE 


Annual Meeting, June 12 and 13, The Claridge Hotel, Atlantic 
City, New Jersey. For further information address Arthur H. 
Ring, M.D., Secretary-Treasurer, Arlington, Mass. 


Dr. H. J. Corper was author of the editoriai which appeared in 
the March issue of the JouRNAL under the title “The Present 
Status of BCG (Bacillus Calmette-Guerin) Vaccination and the 
Clinical Pathologist.”” His name was omitted through error in 
proof reading. 


Attention is called to the change of address of the Central 
Scientific Company, advertisers in this JourNAL. The new 
address is 1700 Irving Park Boulevard, Chicago, Illinois. 
Visitors are always welcome. 


The attention of readers is called to a new catalog issued by Pfaltz 
and Bauer, advertisers in this JourNAL, 300 Pearl Street, New York. 
The catalog lists the Gruebler-Hollborn stains which are used exten- 
sively in this country. 
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